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" PLAYS A ROLE IN NEV/ METHOD OF FUEL TRANSPORTATION! 


History-making 
pipeline effects regular commercial operation last summer and is now moving 


coal at a rate of more than 1.25 million tons a year froma 


The first long-distance coal pipeline in the United States went into 


° ° mine to a utility power station over a hundred miles away. This 

new economies in history-making pipeline runs from the Georgetown properties of 
Consolidation Coal Company in eastern Ohio to the Eastlake plant 

of The Cleveland Electric Illuminating Company near Cleveland 


fuel transportation Phe coal i p mped in the form of a “slurry’—a 50-50 mixture of 


crushed coal and wate! 

At the Eastlake plant, the slurry is delivered to dehydrating 
equipment-inciuding a battery of C-E Flash Drying Systems 
Moisture is removed at the rate of 36,000 gallons per hour. The 
dried coal is then pulverized in C-E Raymond Pulverizers and 
burned in four mammoth C-E Boilers of the Controlled Circula- 
tion type together capable of producing over 4,000,000 pounds 
of steam pel hour 

Once again, C-E equipment plays an important part in an 
industry technology helping to bring new economy to power 


veneration 


E the reasc 


ship attained by C E products. The prod 


sli types of steam generating, fuel burning and related ¢ 
ment « nuclear power systems + paper mill equipment 
verizers « flash drying systems + pressure vessels « 
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AUTOMATIC DATA LOGGING FOR NATION'S FOURTH LARGEST WATER SYSTEM 


A 158-year-old water works system, taking the first step toward full automation, is installing 
telemetering and micro-wave facilities to feed data from 92 remote locations throughout their 

12 water districts toa Hagan Kybernetes Data Handling system installed in a central building— 
the Load Control Center The data includes such items as: water levels, river elevations, 
pumping rates, pumping pressures, water flow, and other information to provide an operator at 
the Load Control Center with an instantaneous picture of events throughout the whole 

water work ystem 


High and low limits for every point can be f! ed from the central system and such off-normal 
conditions as unexpected level changes, distribution pressure drop, rise in river height will 
be detected by visible and audible alarms from the Kybernetes system, as well as red printing 
on the log sheets where the data system is recording all the variables. Normal operation calls 
for print-out every hour, but it may be obtained at any time—-as well as printing special 
-ontinuous readings on any point experiencing off-normal conditions. Hagan also furnished the 
main control console and a graphic wall panel. (Item B-1) 


HIGH EFFICIENCY DUST COLLECTOR PAYS FOR ITSELF IN TWO WEEKS 
Uranium dust in the atmosphere at a uranium ore reduction plant had become an irritating air 
pollution problem—as well as a source of loss of the valuable ore dust. A Hagan Aerostatic 
Dust Collector was installed at the rod mill in the plant and has been operating at 97.7 
efficiency—recovering so much uranium dust that it paid for itself in two weeks. The collector 
ha shown no signs of wear or tube plugging In fact, one plant official said, "This 1s the 
first mechanical collector I have ever come across that is actually self-cleaning." At another 
installation where blast furnace slag dust is being collected, the Hagan unit was inspected 
after 15 months’ service More than 160 tons of abrasive dust had passed through the tube that 
was cut in half for examination, yet no wear wa visible. In fact, most of the mill scale was 
still intact (Item B-2) 


METER ACCURACY TEST . 1 


fhe odd looking formula above refer to a utility installation where Hagan Ring Balance meters 
are in service for all principal metering Tr first four figures represent four Ring Balance 
meter which measure these flows 6th extraction stage, 9th extraction stage, 12th extraction 
stage and condensate A fifth meter measures steam flow to the turbine. In other words, the 
fifth meter measures team before the turbine while the totals of the other four meters 


represent steam recovered after the turbine. Ideally, these totals would be the same. At the 
end of a nine month period the sum of the four meters was compared to the total recorded on the 
fifth and the figures were within 2.4° of each other, despite the fact that more than 
three-quarte! of a billion pounds of steam had passed through the system over 

this period. (Item B-3) 


SUPER-SONIC MISSILE TESTS IN LESS THAN 50 SECONDS 
Snap a huge valve open in a fraction of a second—let a 3000 mph gale blow through for a few 
econd keep this supersonic hurricane sonstant ina test chamber—all this in less than 30 
econd Next, volumes of data from brief tests like this are analyzed to know, in advance, if 
your mi ile or aircraft is ready for flight. This is what happens in a blowdown wind tunnel where 
Hagan PowrAmp control systems meet and exceed rigid pecifications for split-second accuracy 
and reliability. At one blowdown tunnel where PowrAmp transducers, amplifiers, computers, 
electro-hydraulic pilot valves and operators are installed at critical control points, the 
tunnel was "blown in" for its first test without aid from Hagan engineers, who were available, 
but were not needed after the PowrAmp equipment had been installed and adjusted. (Item B-4) 


HAGAN CHEMICALS & CONTROLS,INC. 
Hagan Building, Room 701, Pittsburgh 30, Pa. 


If you would like more information on any of the above items, check the appropriate box below. 
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DAMPNEY COATINGS 
LIVE WITH IT! 


True measure of a high-heat coating’s worth is continuous 
operation at rated temperature. Yet many so-called “heat- 
resistant” coatings take only occasional peaks — fail rapidly 
in ‘round-the-clock service. 


Dampney coatings are rated always for day in, day out opera- 
tion at maximum temperatures. Hold them to it, if schedules 
call for steady heat, or let them fluctuate to ambient and back. 
Either way, Dampney silicones and ceramics give you full 
protection with plenty in reserve. 


Most important, Dampney coatings are selected to meet specific 
conditions of operation, temperature and corrosive environ- 
ment. Thus they establish a lasting foundation easily maintained 
and permanently ending time-consuming and costly surface 
preparation. 


Repeat orders from a typical customer, 26 in 12 months for 
enough material to protect 1,929,000 square feet of steel 1s 
the best evidence we have that when industry wants honest 
high-temperature coatings, it remembers Dampney silicones and 
ceramics, identified by the two trade names, DAMPNEY and 


THUR-MA-LOX. 


We suggest you do likewise when you want real protection — 
resistant to 1000 F., to atmospheric corrosion, and to weather 
exposure for these industrial hot spots .. . 


stacks and breechings turbine interiors 
steam lines precipitators 
kilns coke ovens 
forced and induced draft fans incinerators 
heat-treating furnaces pulverizers 
autoclaves and retorts blast and open hearth furnaces 


Remember, too, the first Dampney trade name and product, 
known and used today the world around, APEXIOR 
NUMBER | for boiler interiors. For all hot metal, wet or dry, 


the best protection available is made and marketed by 


E 
MAINTENANCE , 
FOR METAL 
Cc M P A N Y 


HYDE PARK, BOSTON 36, MASSACHUSETTS 


Coatings for all temperatures to high heat — 
all corrosive environments. 
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This complex header for the hot re- 
heat line, here being finished at M. W. 
Kellogy’s Jersey City shops, is an 
important part of the power piping 
for Alabama Power Company’s Unit 
No. 3 at Barry, Alabama. This mod 
ern steam-eleetric plant addition in 
Mobile County is designed for opera- 
tion at 2000 psi and 1LOOO°F initial 
temperature; LOOO°FR reheat. The tur- 
bine will supply 225,000 KW. 

All power piping for the unit is be- 
ing fabricated and erected by Kellogg, 
who will also furnish and install all 
hangers, guides, anchors, supports, 
and similar equipment. K-Weld 
Kellogg’s unique, inert gas-shielded 
are welding technique, is being used 
on the main steam line and hot reheat 
lines, and was used in fabricating the 


header shown above. 


KELLOGG’S 


PIPE SHOP 


FABRICATION 


KEEPS PACE 


Dimensions of the eritical steam 


lines being fabricated of 1!, Cr., 
Moly. in Kellogg’s Jersey City shops 


are: Main Steam—17.5” O.D. x 2.25” 


minimum wall, and 12.75” O.D. x 


1.6875” minimum wall; [of Reheat 


26" O.D. x 1.24” minimum wall, and 


16” O.D. x 0.8025” minimum wall. 


Kellogg welcomes the opportunity 


to discuss its complete power piping 


design, fabrication, and erection fa- 


cilities with consulting engineers, engi- 


neers ol power generating companies, This new &-page booklet, fully describing 
and manufacturers of boilers, tur- ReteEs setectronic computer method of ma! 


ing piping flexibility analysis, has just been 


bines, and allied equipment. published. Write for a copy 


Fabricated Products Sales Division 
THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17,N. Y. 


A (BSIDIARY OF PULLMAN INCORPORATED 
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FOR ECONOMICAL MECHANICAL DRAFT SERVICE 


“BUFFALO” TYPE “CR” RADIAL WHEEL 
DRAFT FANS 


Combining sharply rising pressure and horsepower 
characteristics with high static efficiency and resistance 
to abrasive effects, the “CR” is an ideal fan for stoker- 
fired or pulverized coal boilers. It is also proving an 
excellent choice for handling air with dust loadings in 
a wide range of industrial jobs. Too, these same high- 
pressure, high-capacity characteristics may mean a 


smaller fan for many direct-connected applications 
a saving in first Cost. 


Write for Bulletin FD 205 and see the dependable 
stable performance built into this husky radial wheel 
fan for constant volume or inlet-dampered operation 
It's one of a series of specialized “Buffalo” Draft Fans 

including airfoil and backward curve designs with 
a wide choice of wheels to give you the best service 
your operation requires, 


NOTE: Lvery “Buffalo” Van has the exclusive “Q" Vactor—the built-in Quality which provides trouble-free satisfaction and long life 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT 
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Vulcan Automatic-Sequential System controls 
soot blowing at new Gannon Station 


As the first modern utility boiler in Florida to be 
fired by coal, Tampa Electric Company’s Gannon 
Station incorporates the most advanced control 
systems. Unit 1, with its boiler rating at 950,000 
pounds per hour at 1760 psig and 1000 degrees F., 
uses a Vulean soot blowing system that features 
both group and unit control. 

Vulcan T-3-E long retractable soot blowers with 
their dual-motor drives clean Gannon’s Unit 1 
boiler with double-helix patterns for complete cov- 
erage. The system includes Vulcan wall deslaggers 
and rotary soot blowers——all driven by electric 
motors and using steam as the blowing medium. 


A Copes-Vulean diaphragm valve reduces steam 
pressure for blowing and a Copes-Vulcan motor- 
operated valve is used for shut-off. 

A similar Vulcan system will be installed on 
Gannon’s Unit 2, rated at 950,000 pounds per hour 
at 1760 psig and 1000 degrees F. 

Besides fully-automatic soot blowing systems, 
Copes- Vulcan offers complete systems for controlling 
combustion, feedwater, boiler feed pump recircula- 
tion, and steam temperature. Whether your boiler 
is large or small, power or process, Copes-Vulcan 
can previde a unit or an integrated package, custom 
designed to your requirements. 


Copes-Vulcan Division 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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Finger tip control for Gannon’s operators... with 
Vulcan’s Automatic-Sequential group and unit con- 
trol. Operator can preselect any number of soot 
blowers for automatic sequence .. . preselect any 
number of units or groups of units to be operated 
individually or switch instantly to single unit 
operation. Program lights and toggle switches are 
located on engraved boiler diagram. Automatic- 
Sequential systems use steam, air or a combination 
as the blowing medium without a change in equip- 
ment. Write for Bulletin 1029. 


Wall deslagger conserves steam . . . minimizes 
average slag thickness. Vulcan’s RW-3E is equipped 
with dual motors: one to traverse fast to get the 
nozzle to and from the blowing position almost in- 
stantly . . . the other to rotate the tube slowly for 
thorough cleaning. The RW-3E may be installed in- 
doors or out, at almost any angle from side wall, 
roof or floor. It has only one outside stuffing box, no 
threads or working parts in the blowing medium to 
assure easy maintenance. Write for Bulletin 1034. 
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Desuperheaters improve temperature control. Variable-Orifice 
Desuperheater* (left) uses a weighted steel ball to control orifice 
opening . . . holds reduced steam temperature constant only 
twenty feet downstream from desuperheater outlet, even over a 
50-to-1 load range. Bulletin 1037. *Patent Applied For 


Steam-Assist (right) meets all specifications for conventional 
steam-atomizing type yet normally uses assisting steam only on 
light loads where control is most difficult. Mechanical-atomizing 
types also available. Bulletin 1024-A. 


Versatile regulator valves offer new simplicity of design. Dia- 
phragm-type CV-D (left) is designed for remote control service. It 
can be direct or reverse acting, has excellent rangeability. Piston- 
type CV-P (right) is designed for high-duty service . . . assures 
maximum power with precise positioning. 


All Copes-Vulcan valves are tailored to the job. The style of 
valve port is selected to provide optimum control for specified 
operating conditions. Bulletin 1027, 
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Bailey Meters and Controls for Combustion, Feed Water, Steam Temperature 
and Condensate at Moores Park Station, City of Lansing, Michigan 


How Bailey makes steam 
operating duties a pleasure— 


automatic control are 


bingertip Controls. convenient indicators and trend 
recorders make steam control room operating duties 
a pleasure You wet this bonus for your operators when 
vou Bailes Meters and Controls. 

Bailes is the choice of virtually all the most efficient 
plants on the Federal Power Commission's heat rate 


repor t. Hlere’s whi: 


1. A Complete Line of Equipment 


You ean be sure a Bailey Engineer will offer the right 
g 


combination of equipment to fit vour needs. 


Bailey manufactures a complete line of standard. com- 


patible and electric metering and control 


equipment that has proved itself. Phousands of suc- 


cessful installations involving problems measure- 


BAILEY 


1025 IVANHOE ROAD ° 


combustion. and your 


assurance of the best possible system. 


2. Experience 

Bailey Engineers have been making steam plants work 
more eflicienth: for more than forty vears. Veteran en- 
gineer and young engineer alike. the men who represent 
Bailey. 


and control. They are up-to-the-minute on the latest 


ire storehouses ol hnowledge on measurement 


developments that ean be applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to vou. Check your phone book for expert engi- 


neering counsel on your steam plant control problems. 
Al33-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


METERS 


in Canada — Bailey Meter Company Limited, Montreal 
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Let’s Keep Steamed Up 


Hall Industrial Water Report 


MARCH 1959 


Large or small, the boiler house is the heart of most industrial plants. 
It must make steam to maintain production. When there is trouble, 
production losses from lack of process steam or power may be far more 


costly than the actual repairs. 


Water problems are high on the list of the causes of unscheduled 
boiler house outages. To minimize these problems, skilled Hall engineers 
are ready to help you establish a sound, practical water conditioning 
program. And they can help you with other water problems in cooling 
systems, process operations and waste disposal. 


Spreading Oil on the Water 


Due to construction work, a small 
plant had only one boiler available. 
Then a fuel oil heater sprung a leak. 
Suddenly the one boiler had about 
200 gallons of oil in it. 

Ordinarily the boiler would have 
been shut down for a complete clean- 
ing. However, that was not con- 
sidered possible at the time of the 
accident. Recognizing that he was 
in real trouble, the engineer called 
Hall Laboratories 

Fast action was necessary. Most of 
the oil had to be removed from the 
boiler without taking it out of service 
for more than a few hours at night. 
Hall engineer C. F. Raines fed large 
quantities of caustic soda and wet 
ting agent while lightly firing the 
boiler, venting steam to the atmos- 
phere and blowing down heavily. 
Then the boiler was overflowed 
through the vent. This took from 
midnight until 4:00 a.m. 

When the boiler was put back on 
the line at 5:30 a.m., the usual zeo- 
lite-treated feedwater was replaced 
with hard raw water so sludge to 
absorb oil would be produced in the 
boiler water. Several days later there 
was time over a week-end to do a 
more complete boiling-out job. 

In spite of the heavy oil con 
tamination the emergency action 
kept the boiler in service. Further- 
more, when a quick inspection was 
made after the week-end boil-out 
there was no evidence of oil on the 
internal surfaces 


Well Water Changes 
For the Worse 


About three years ago there was 
a radical change in the well water 
used by an eastern town. Hardness 
soared from a constant & to 9 gpg to 
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a fluctuating 25 to 40 gpg. 

A small local factory had success 
fully used the softer well water for 
boiler feedwater by pretreating it 
with lime and soda ash in a hot 
process softener. ‘Trouble came with 
the new well water because the 
widely fluctuating, high hardness 
made adequate control of chemical 
feeds well-nigh impossible. Calcium 
carbonate deposition completely 
plugged the vent condenser on the 
deaerating heater and stopped a feed 
pump by causing it to bind. 

Hall engineer F. R. Duesing rec 
ognized that water conditioning pro 
cedures would have to be adjusted 
to accommodate fluctuating hard 
ness of the feedwater. He therefore 
used a dispersive to stop the depo- 
sition of caleium carbonate in the 
pre-boiler system. This was the an- 
swer. After more than two years’ 
operation there has been no further 
scale formation on the feed pumps 
or deaerator vent condenser. 

Blowdown was another problem. 
It was excessively high because of 
the high solids concentration of the 
treated well water. By instituting 
the use of Hagan Antifoam, 
Duesing was successful in doubling 
the normal concentration of dis 
solved solids in the boiler water with 
out impairment of steam quality 
Subsequent inspections of the tur 
bine and boiler superheaters have 
confirmed that steam quality is good 


Removing Old Scale 
From Boilers 


Seale forms in a boiler in response 
to specific physical and chemical 
circumstances. Significant changes in 
water composition, chemicals used 
for conditioning, or amounts of 
chemicals fed can cause the scale 


Hall Laboratories — Consultants on Procurement, Treatment, Use and Disposal of industrial Water 


NUMBER 2 


to slough off. Accumulation of loos 
ened seale can then upset circulation, 
obstruct blowdown connections, 
plug tubes and headers and_ result 
in unsafe operation and repairs 

To avoid trouble, a plant with 
dirty boilers should preferably clean 
them mechanically or chemically be 
fore changing to a more effective 
water conditioning program. If this 
is not possible for some reason, such 
as steam load requiring that all 
boilers be kept in service, the ree 
ommendations of the Hall engineer 
should be closely followed. He will 
base his recommendations for estab 
lishing desired boiler water condi 
tions on his experience in getting 
rid of old deposits slowly enough to 
avoid serious difficulty 


Thermocouples Tell 
Tube Failure Story 


Thermocouples, used to record 
tube temperatures, were resorted to 
by a midwest paper mill to warn of 
scale deposition in the water walls of 
their boiler. Sludge and sodium alu 
minum silicate (analeite) seale had 
caused trouble, and zeolite soften 
ing of makeup water didn't stop the 
analeite. Readings showed tube 
temperatures went from 450K to 
over 550F in 60 days 

Hall engineer M. L. Mitchell 
recommended a newly developed 
Hagan dispersive which is especially 
effective in promoting tube rinsing in 
regions of high heat transfer. The re 
sults were dramatic. Tube tempera 
turesleveled off and when the boiler 
was next cleaned, continued use kept 
temperatures at normal level 

Water is your industry’s most tm 
portant raw matertal. Use it wisely 


Industrial Water Problems 
Require Special Handling 


There are no “stock answer to 
industrial water problems. For im 
formation on how the Hall System 
can help you solve your particular 
water problems, write, wire or call 


iddress below 


HALL LABORATORIES 
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High point of steam power progress in 1959 


Now nearing completion, and scheduled for service this year, is the Eddystone Plant 
Ei of Philadelphia Electric Company, which is expected to establish new standards of 
steam power efficiency. The initial boiler is a C-E Sulzer Monotube Steam Generator, 
designed to deliver steam at 5000 psi throttle pressure and 1200 F — the highest 
steam conditions adopted to date. It will serve a 325,000-kw turbine-generator. 


COMBUSTION 
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trends revealed 


by C-E Boilers 
placed in service in 1958 


A significant milestone in electric utility history was reached last year when 
privately-owned generating capacity passed 100,000,000 kilowatts. This 
happened on May 11 when the C-E-powered, 75,000-kw unit at Station 
No. 4, Tucson Gas, Electric Light and Power Company, went on the line. 

Last year also witnessed important progress in the economy of power 
generation as reflected in the trends toward higher steam pressures and unit 
capacities. These trends are impressively revealed by the following data 


of C-E Boiler installations — representing a total capacity of more than ‘ 

5,000,000 kw — placed in service in 1958. 7 

The growing trend to 2400 psi throttle pressure was highlighted by the fact : i 


that 9 C-E Boilers in this pressure range went on the line during the year. 
These units alone account for 1,424,000 kw. All but two of them are of the 
controlled circulation design; the two exceptions are C-E Sulzer Monotube 
Steam Generators. 


ia WN 


The previously-indicated trend to really big units began to make itself 
felt. Two of the C-E Boilers installed in 1958 serve turbine-generators of 
325,000-kw capacity, and four additional units for this capacity are on 
order. Also on order are two larger units — one for 340,000 kw and one for 
500.000 kw. Two of the six 325,000-kw units are C-E Sulzer Boilers for 
supercritical pressures. 


Controlled Circulation continues to enjoy widespread acceptance for high- 
pressure utility boilers...particularly those in the 2400-psi range. 110 
C-E Controlled Circulation Boilers have thus far been purchased by domes- 
tic utilities to serve an aggregate turbine capacity of 19,752,000 kw. Of 
these, 67 are now in service — with a total capacity of nearly 11-million kw. 
An additional 23 units, with total capacity of 5,030,750 kw, have been 
ordered from C-E, its associates or licensees, for installations outside the 
United States. 


ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 
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TRAMP IRON FALLS INTO A TRAP 


When preparing coal with the Pennsylvania 
Ring Granulator you've automatically 


eliminated any chance of tramp iron caus- 


ing trouble. This is due to the tramp iron 


trap in the Granulator. Any outlaw ma- 


terial too large to pass through the cage 


bars is carried on across the cage bar area 


and dropped into the tramp iron pocket. 


A curved deflector plate prevents the un- 


wanted material from continuing around 
e the rotor and entering the crushing cycle - 
again, or shooting out the hopper. This 
; great crusher has a lot more features that 
ie have given it leadership wherever coal ts 
a crushed. Bulletin 9004 gives you complete 

> details. Ask for it. Pennsylvania Crusher 

Division, Bath Iron Works Corporation, 

% West Chester, Penna. 

: Penn 

CRUSHER 

| 
* 


PF-310 
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FULL-CAPACITY PUMPS... 


NE per boiler 


/-R High-Speed Boiler-Feed Pump at Appalachian 
Power Company's Glen Lyn Station is the first of 8 Identical 
/-R Units installed on the American Electric Power System 


The Ingersoll-Rand boiler-feed pump shown 
above represents a radical departure from 
previous central station practice. Instead of 
the usual three-pump arrangement with two 
normally carrying full load, in this installation 
one main pump supplies all the feedwater 
required for the 225 MW Glen Lyn Unit 
No. 6. This unit first operated in May 1957. 
The last of seven more I-R_ full capacity 
boiler-feed pumps like the one shown above 
is currently being installed. 


In addition to making important savings in 
first cost and operating cost, the turbine- 
driven full-capacity pump improves cycle 
performance and heat balance conditions by 


Ingersoll -Rand 


11 Broadway, New York 4, N. Y. 


COMPRESSORS © GAS & DIESEL ENGINES 


using extraction steam from the main turbine 
to drive the pump and exhausting this steam 


to feedwater heaters 


Fach pump, rated 1,500,000 Tb hr at 
2400 psig and S400 rpm, is driven directly 
by a General Electric turbine. Pumps are ot 
4-stage, double-case construction with “Unit 
Type” rotor assembly and floating-ring type 
stuffing boxes. Boiler start-up is handled by a 
smaller auxiliary motor-driven I-R teed 
pump, barely visible in the left background 


above 


In addition, American Electric Power will 
soon put into operation the world’s largest 
two 22,000 hp IR tull 
capacity units serving new 450 MW venera 
tors at two AEP stations 


boiler-feed pumps 


hor further details on full-capacity boiler 
feed pumps, or any other boiler-feed units, 


contact your Ingersoll-Rand sales engineer 


© PUMPS ¢ AIR & ELECTRIC TOOLS 


CONDENSERS VACUUM EQUIPMENT ROCK DRILLS 
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Specifies AIR for furnace and tube ban 


... another installation of Cooper-Bessemer 
compressors for soot blowing service 


On the banks of the Wabash, the new Breed Station of 
Indiana & Michigan Electric Company will stand out as 
a symbol of sound, far-sighted engineering. Designed by 


and built under supervision of the American Electric Power 


Service Corporation, this 450 megawatt steam generating 


station will embody the latest advances in power plant 


methods and equipment. Take furnace and tube bank 


cleaning fér example 


of this modern station will be 
cleane d by ( ompre ed air TI rece 600 hp ( ‘ooper-Bessemer 


Type NI compressor will deliver a total of 6100 cfm for 


fired furnace 


wot blowing service 


One after another, power companies and their consultants 


are specifying this improved method of boiler cleaning as ‘ 
the solution to many problems. And for authoritative ad- g 
vice and the latest in facilities, they are turning to Cooper- f 
Bessemer. Soot blowing 1s one of the many fields in which 
Cooper-Bessemer is able to render an outstanding service. 
Write for complete details 

RA NCH OFFICES: Grove City New York e Chicago e 

oe Typical installation of Cooper-Bessemer FM air com Washington ¢ San Francisco e Los Angeles e Houston @ Dalla 

hp at Kansas C1 e M cay e New Orlea eport 

UBSIDIA RIES: Cooper-Bessemer of Canada, Ltd. . .. Edmonton 

e Calgary Toronto 

GENERAL OFFICES: MOUNT VERNON, OHIO # 


ENGINES. GAS - DIESEL - GAS. DIESEL 
COMPRESSORS RECIPROCATING AND CENTRIFUGAL 
ENGINE OR MOTOR DRIVEN 


is 


cleaning new Breed Station 


ECONOMICS OF BOILER CLEANING 
WITH COMPRESSED AIR 


j (Versus Steam) 
. 1. Pressure is always adequate to do clean, | ‘ 
thorough job. 
i 2. Better programming with air . . . gets better 
, cleaning results for higher boiler efficiency. 
3. Lower cost for blowing medium .. . less 
waste. 
di 4. No quenching action on hot alloy tubes or Breed Station of 
ik pressure vessels. Indiana & Michigan 
Electric Company, lo- 


5. Less maintenance of blower equipment due 


to erosion, corrosion, packing wear. cated in western Indi- 


re 
& 


6. Improved housekeeping . . . no steam or ana. Designers Amer- 
if condensate leakage. ican Electric Power 
7. Greater over-all economy of blowing me- Service Corporation. 
8. Eliminates condensate makeup required ‘ 
when blowing with steam. ° 0 | 
DATA—Write for free copy of "Steam or Air: ' 
Which costs more for boiler cleaning?” 
+ 
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servicing the new 
YARWAY COLOR-PORT| GAGE 


IS easy 


Remove four cap screws and lift 

otf cover assembly (held in right 

hand). tastall new port assembly Re-install complete cover assem- lighten down four Allen cap 

(vlass-mica-vasket. shown in left bly. Sealing gasket automatically screws with standard wrench (no 
torque wrench required) 


hand) in cover. This port assembly seats im gasket groove body. 


is part of the complete cover 

assembly 
New Yarway Color-Port Boiler Water Level Gages (for pressures to 3000 
psi.) offer not only this new ease of maintenance but insure brilliant red 
and green readings of steam and water. 
For full details, write for Yarway Bulletin WG-1814. 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


WITH CONFIDENCE 
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where performance is a matter of pride... 


SAN DIEGO GAS 4&4 ELECTRIC COMPANY 
ENCINA PLANT CALIFORNIA 


esc 


San Diego Gas & Eleciric Company's Encina Plant in Carlsbad, hit 
California, has been expanded into one of the larger and most modern 
steam turbo-generator stations on the West Coast 


Scovill Aluminum Brass Heat Exchanger Tube is installed 

in condensers and heat exchangers serving all three of Encina’s 
106,000 KW turbo-generator units. Here, as elsewhere in the Nation's 
finest power plants, operating engineers have found Scovill 

Heat Exchanger Tube and Scovill Heat Exchanger Technical Service 
dependable and efficient aids to trouble free performance 


These Scovill services are no farther away than the phone on your desk 


MEAT EXCHANGER TUBE for Applications from Marine to Petro 
chemical, from Compressor Intercoolers to ‘‘Cat-Cracker’’ Exchangers, in these popular 
Alloys Phosphorized Admiralty Admiralty Arsenical Admiralty Red Brass, 


85% «© Deoxidized Copper « Arsenical Copper © Cupro-Nickel, 10%-20% 30% « SCOVILL MANUFACTURING COMPANY, Mill Products Division, 


Aluminum Brass « Aluminum Bronze, 5% e Muntz Metal « Duplex Tube 99 Mill Street, Waterbury 20, Conn. Phone Plaza 4-1171. 


| 
a 
Lia 
i} 
XY 
\ Oe 


OH, OH, COAL 
SEGREGATION | 


AH! UNIFORM BURNING, 
THANKS TO THE S-E-CO. 
NON-SEGREGATING 
DISTRIBUTOR. 


vation on your stoker Mcans te reased 


~ 


@ Coal sexre 
coses due to uneven combustion. I nme coal ZONES pre- 
sent greater resistance to air tlow. Insufficient air 
means mncomplete combustion, unburned fuel in the 
ash pit. In addition, these zones produce more than 
the customary amount of smoke 


Coarse coal zones, on the other hand, present less 


resistance to air flow. More air than required means 


low CO... Also, uncovered stoker iron is exposed to 
high furnace temperature Result EXPENSIVE 


pairs and down time 


lake another look at your stoker tire. If you see 
the tell-tale signs of sevregation, vou need a S-b-Co. 
CONICAL Non-Sevregating Coal Distributor. This 
distributor has etfectively eliminated coal segrega 
tionin hundreds of plants throughout the country 
bor more information on how you can increase the 
eftticrency and cconomy of your stoker, write for our 
dphic description of the principle of the S-E-Co. CONTI 
Bulletin No. 743. Remember, in scales, valves or dis- (hictured is fownd 


tributors, vou get more value when you buy S-F-Co. im our Bulletin No. 73. Write now for your copy 


STOCK Equipment Company 


1-C HANNA BLDG., CLEVELAND 15, OHIO 
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SPOTLESS 
BOILER 


even though it operates 


on Contaminated Condensate ! 


pH 
Adjustment Condensate Contamin: roe 
- ntaminated condensate from process systems pre- VA 


Surge 
Tank for sents a complex water conditioning problem for 
— 


Filtered 


Geadenaale ecctrengicleng boiler plant operators. In this system the solids in 


caustic soda, lube 
raw conde nsate run 15 to 80 ppm. Contaminants are 
lube oil and other hydrocarbons, caustie soda, salt, 
and traces of calcium and magnesium... a topnotch 
formula for promoting seale and sludge formation. 
Working close ly with a uperbly cooperative plant 
Oil 
operating staff, a Naleo Representative developed 
Filters the water treatment plan. He provided the continu 


+ ened ous counsel and coordination that keeps the boiler Mikio 
Desuperheat Water 


VG 


> 150 as it i hown here: free of sludge and seale.., 
TREATMENT psig 
aad TREATMENT Steam clean-to-metal after a full year’s operation. 
19 Nalco 918 You, too, can count on the Nalco System for VA 
jako 752 Nitrat 
Caustic Gua. - permanent, economical answers to water treating 
problems. Write or ‘phone for details. 
NATIONAL ALUMINATE CORPORATION 
6234 West 66th Place hicago 38. Illinois 
Northwestern United States, Hawaii and Alaska: The Flos ( Inc., 
Minneapolis 3, Minnesota 
Stage Heaters Canada: Aichem ted, Burlington, Ont 
Italy: Naico Italiana, SpA 
Germany: Deutsche Naico-Chem nbH, 


Bowler 
Feed Spain: Nalco Espanola, S.A 


FEEDWATER FLOWSHEET... 
Pittsburg, California Plant of The Dow Chemical Co, 


Nalico’s continuous advisory service, easily as important as 

chemicals in solving this problem of contaminated condensate, 

simply doesn't fit into a chart. Consulting Service, in any water 

conditioning program, complements equipment and specialized = 

services. itis part of the Naico package... of results! H,, L 


SERVING INDUSTRY THROUGH PRACTICAL APPLIED SCIENCE V4 li 
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‘| he DBaver Balanced Valved Sool Blower 
isa single-chain operated design that  as- 
sures precise sequential operation of the 
valve and element. Only after the start 
of full steam: flow does element rotation 
commence a feature which provides post 
tive and eflicient cleaning over the entire 
are. . Without wasting steam, 

Phe Bayer Soot Blower ts simply Op 
erated by a pull on the chai which opens 
the cameactuated valve. Continued pull 
ing of the chain slowly rotates the element 


through its cleaning are. at the end of 


Which the valve automaticoally closes. 


Quick Opening 
Bayer Soot Blower 
Valves Assure 


¢ 100% cleaning efficiency 
minimum steam consumption 


© superior high temperature 
resistance 


hor severe high temperature locations, 
“super service” elements of Bayer-deyel- 
oped “Chronilloy” are available. OF su- 
perior strength, wrap-resistance, sta- 
bility. these elements resist the oxidation 
and chemical action caused by very high 


Lemperature gases. 
Inoover fifty years of continuous special- 
ized service, the Bayer company has 
equipped more than 35.000) boilers with 
dependable soot blowers. Engineered for 
long life and low maintenance, Bayer 
products assure economical and trouble- 


free operal 


chain operation 

@ individual elements adjustable for high) pressure 
prolate \ lve 

@ full pressure over entire cleaning are 

@ selected wear ratios for optimus cate of elenent 


rotate 


ADVANTAGES OF THE BAYER BALANCED VALVED SOOT BLOWER 


pressure drop through valve body 


@ nachined air seal with spring loaded seat 

complete vacuum breaker protection 

@ precision swivel tube alignment: lessens stufling 
box poaching meed 


toad carried on ring type thrust 


Agencies 
New York Clevelind Boston Los Angeles Charlotte Salt Lake City Washington, ¢ 
Detroit Seatth Cincinnati Houston 
C bite Pittslureh St. Paul Denver Kansas City 


bor further information contact the Bayer representative nearest you. 
He is an expericnced engineer. qualified to service Bayer Soot Blowers. 


4030 Chouteau Avenue, St. Louis 10, Missouri 
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’gate valves 


... made the 


it 


600, 900, 1,500, 2,500 Pounds 
and Higher—all commercial sizes 


Powell Pressure Seal Gate Valves offer many superior Powell Pressure Seal Valves are also available in 


features. A few are: Globe, Angle and Check patterns. 
‘ @ Streamline flow passage makes possible maximum For all your valve needs, consult your local 
flow with minimum turbulence. Powell distributor—or write directly to us. 


@ Outstanding simplicity of design, smooth body 

contour and weight reduction assure easier in- THE WM. POWELL COMPANY 
stallation, greatly reduced insulating costs, and a Cincinnati 22, Ohio 
marked saving in space. Dependable Valves Since 1846 


POW ELL...world’s largest family of valves 
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Progress in water conditioning... 


soften water 


witha 


sodium zeolite 


t 

system 

| The Sodium Zeolite process is the simplest, most popular means of con- 

4 verting hard water to soft water for industrial use. No chemicals are ‘ 


added, no precipitates formed, yet zero hardness water is produced. 


Cochrane's exclusive Hydromatic Single Control Valve makes the Zeolite 
process even simpler, more reliable and more economical. This Single 
Control Valve takes the place of 6 or more gate valves of the old-fashioned 
design. Operation can be manual, semi-automatic or completely automatic. 


Check these advantages of Cochrane Hydromatic Valves: 


e The cast iron split-case valve body is new in design with removable 
cover. This permits larger, smoother internal passageways resulting 
in lower loss of head. It also permits easy access to the inner valves 
and seats without disconnecting piping. 


Inside the body are the six inner single seat diaphragm valves 
hydraulically actuated by a rotating multiport pilot valve. For auto- 
matic control a 40 watt motor drives the pilot shaft through a gear. 
These non-leaking, non-scoring inner valves with compressible rubber 
valve discs prevent contamination of treated water by brine or 
raw water. 


Automatic control of backwash and rinse flow rates even with variable 
raw water pressure—eliminates rate-of-flow controllers or float oper- 
ated butterfly valves behind orifices in large concrete sumps. 


il e Slow valve action prevents hydraulic shock to zeolite or supporting 
bed and piping 
Wherever Sodium Zeolite Softening is indicated, Cochrane’s experience 
7 and superior equipment design assure top performance. For more infor- 
mation on Cochrane Sodium Zeolite Softeners, write for Publication 4520-D. 
Cochrane 
R t in thirty-t incipal citi U.S.,H Puerto R 
epresentoatives in thirty-two principal cities in awa, Puerto Rico; 
Cc Oo R P Oo R A T | O N also Havana, Cuba; Paris, France; la Spezia, Italy; Mexico City, Mex 
3109 N. 17th Street, Philadelphia 32, Pa. ico; Caracas, Venezuela; Santiago, Chile; Manila, Philippine Islands 
Philadelphia * New York © Chicago POTTSTOWN METAL PRODUCTS DIVISION— 
Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada. Custom built carbon steel and alloy products 
Demineralizers ¢ Zeolite Softeners © Hot Process Softeners ¢ Hot Lime Zeolite Softeners ¢ Dealkalizers ¢ React e Deaerators @ Pressure Filters 


»woff Systems e Condensate Return Systems © Steam Sp alt 


Continuous B 
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same 


You can get standard operating 
temperatures from the cheaper 
fuels if combustion temperature 
is high enough. Peat, bagasse or 
even wood can be used success- 
fully. The Ljungstrom Air Pre- 
heater can increase combustion 
temperature by as much as 300 
by recovering heat from the ex- 
haust gas. This reclaimed heat 
would otherwise go up the stack. 
All it costs is the price of the pre- 
heater—and the Ljungstrom can 
save enough on fuel to pay for 
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itself inapproximately two years. 

You can be sure of maxi- 
mum heat recovery because the 
Liungstrom’s exclusive rotary 
heat transfer element picks up 
the heat from the exhaust and 
puts it back into the combustion 
air without passing it through 
partitions or tube walls. Package 
design gives you all the advan- 


tages and economies of the 
Ljungstrom in a compact, pre 
assembled unit. The Packaye 
Ljiungstrom is available in vei 
tical or horizontal models that 
are readily adaptable to any 
plant arrangement. 

For further information, write 
today for the free 14-paye Pack- 
uge Ljungstrom manual. 


THE AIR PREHEATER 
CORPORATION 


60 East 12nd Street, New York 17,N.Y. 
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What’s New from Edward Valves 


New Products ... Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 


Major Improvements at No Extra Cost Mark 


New “848” Series Forged Steel Stop Valves 


In an industry where any change in design is maximum compressive force with minimum tighten 
‘news,’ Edward is proud to introduce a new line ing torque. A new spiral wound gasket, consisting of 
of 600-lb forged steel stop valves with so many some 20 turns of stainless steel and asbestos, pro 
major design improvements at no increase in cost. vides controlied Compression not possible with ordi 
These Rockwell-built Edward valves are suitable nary flat gaskets. Because this spiral wound gasket ts 
for air, water, oil and other hydrocarbons, anhy- free to expand and contract as needed, it “takes up 
drous ammonia and other gases, steam and other the slack,” maintains a leak-proof seal between body 
non-corrosive fluids. and bonnet. 


NEW MATERIALS USED THROUGHOUT NEW SOLID DISK OF SPECIAL ALLOY 


Besides tough drop-forged steel, which is the basis Disk is made of chromium-cobalt-tungsten stain 
of these valves, Edward introduces such innovations less steel. This new alloy has added resistance to 
as stainless steel gland bolts, an aluminum-bronze erosion, holds its hardness better under high tempera 
yoke bushing, solid disk of chromium-cobalt-tungsten tures than other disk materials. Disk is lock-welded to 
stainless steel. spiral wound gasket of stainless steel disk nut, climinating wobble and chatter— especially 
and asbestos, and special alloy cap screws linking Important when valve iscalled upon for throttling duty 
body and bonnet. 


INTEGRAL STELLITE SEAT FOR LONG LIFE 


NEW IMPROVED BODY-BONNET JOINT . 
Valve seat is Stellite—ai harder, longer-wearing 


Four molybdenum alloy cap screws secure bonnet material with excellent resistance to corrosion, ero 


to valve body. ‘Phese compact, high-strength cap sion and temperature. Seat is integrally welded 


screws require less space than ordinary nuts and ta bade 
bolts, can be handled with one hand, and deliver 


"848"" SERIES ROCKWELL-BUILT EDWARD VALVES 
are available in ',", 44” and 1” sizes. They 
are rated at 600 psi- at QVIOF in carbon steel and at 
1O30F in chrome-molybdenum steel. Globe or angle 
types, with serewed or welding ends. Write for fact 
on performance ... price... and delivery. Addre 
Kdward Valves, Ine., 1206 West 14oth Street, 
Chicago, Indiana. (Subsidiary of Rockwell Manu 
facturing Company Represented in Canada by 
Lytle Engineering Specialties, Ltd., 360 Notre Dame 
St. W., Montreal 1, Queber 


EDWARD STEEL VALVES 


another fine product by ‘Gy 
ROCKWELL 


Catalog 14 contains full data on the complete Edward line of forged and 
cast steel valves from Y%” to 18”; in globe and angle stop, gate, non 


return, check, blow-off, stop-check, relief, hydraulic, instrument, gage and 


special designs; for pressure up to 10,000 Ibs; with pressure-seal, bolted, 


union or welded bonnets, with screwed, welding or flanged ends 
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Influent Solution: Na* K*, Ca** SiO, 


Mg **. Ci-, CO." 
SO? , HCO; 


Mixture: Anion 

and Cation 

Exchangers and Hydrogen 
Forms 


T Solution No tons 
>». 


Effluent Solution to 
Condenser 
Wells 


Free Base 


Low 0.001 ppm Silica Content of AMBERLITE-Treated Water 
Keeps Powerplant Turbines Clean as New for Five Full Years 


\ continuous supply of water with a silica content of 
0.001 ppm and below has practically eliminated causes 
of maintenance downtime on boiler and turbines at 
Louisiana Power & Light Company, Ninemile Point 
steam eleetric generating station near Westwego, 

When a turbine was opened for the first time in five 
years of operation, all blading was completely clean. 
The re were Tho sigs whatever of deposits. No boiler or 
superheater tubes have been lost and iron oxide de- 
posits on tubes are described as “very low”. 

Using a Mononep mixed bed of TR-120 
cation exchange resin and PRA-401 anion 
exchange resin, LP&L supplies water with less than 0.1 
ppm total solids content to generating equipment at its 
ultra-modern Ninemile Point Steam Eleetrie Station. 
The unit is rated at 14,600 gallons with an influent of 
S80-mmbho and effluent quality averaging 
LP&L reports results are better than an evaporator 
would give with the same water supply. The pI runs 
approximately 6.8 to 7.0, 


Regeneration of the Monowep unit is completely 


26 


automatic. A master timer regulates the process. 
Control is much closer than would be possible under 
manual operation, resulting in substantial saving 
of chemicals and water. 

In any ion exchange system, effluent quality is depen- 
dent upon not only influent composition but upon unit 
design and operating technique. Consult your engineer- 
ing company experienced in water treatment for full 
information on how AMBERLITE ion exchange resins may 
help to solve your needs for deionized, softened, dealka- 
lized or deacidified water. Write for your copy of our 
booklet “If You Use Water”. 


and Monxonep are trademarks, Reg. US. Pat. Off. and 


wn primes pal foreign countries 


Chemicals for Industry 


ROHM HAAS 
COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 
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Valleys Camp Quality Coals are completely pre- 
pared in modern preparation plants for burning 
in the very latest stoker equipment... a combin- 


ation sure to result in lower steam costs for vou, 


Our combustion engineering service 


is avatlable at your request, 


Western Reserve Building ¢ Cleveland 13, Ohio 


THE J VALLEY CAMP COAL COMPANY 


SUBSIDIARIES — 

Great Lakes Coal & Dock Co., Milwaukee, Wis. © Great Lakes Coal & Dock Co., St. Paul, Minn. @ Fort William 
Coal Dock Co., Ltd., Fort William, Ont. @ The Valley Camp Coal Co. of Canada Ltd., Toronto, Ont. @ Kelley's Creek 
& Northwestern Railroad Co. @ Kelley’s Creek Barge Line Inc. @ Pennsylvania & West Virginia Supply Corp. 


SALES OFFICES — 
Philadelphia Baltimore Buffalo Pittsburgh Wheeling Cleveland St. Paul 
e Cincinnati @ New York © Milwaukee e@ Superior, Wis. @ Fort William, Ont. © Toronto, Ont. 
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Collection 
Systems... 


Higher efficiency of Bucll ‘SF’ Electric Precipitators is the 

result of exclusive engineering features. For example, Buell’s 

Spiralectrodes emit 504% to 100+ more electrons than other 

types... and maintain their efficiency. Positive gas flow con 

trol through adjustable baffles prevents scouring and eddying 

\nd Buell’s Unique Continuous Cycle Rapping practically 
eliminates “pufling”. 


Lower installation cost of Buell’s time-proved 
simplified design makes erection faster and easier 
Spiralectrodes, for example, are self-tensioning. 
require no weights. Flexibility of power supply 


means easier installation, Operating safety. 


Lower maintenance cost is the result of many 
details of superior design. And sectionalized design 
permits shutting down part of a unit without inter- 
rupting service in the rest of the unit. 


Get full information: write for a copy of “Buell SF 
Electric Precipitators”, a 22-page booklet. Write 
to Dept. 70-C, Buell Engineering Co., Ine... 123 
William Street. New York 38. N.Y 


Ruperts at delivering in DUST COLLECTION SYSTEMS 
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Macroscopic and Microscopic 


In these days of space flight and fusion reactions 
the exponential notation that physicists use for physical 
quantities has become more widely known. Dealing in 


large numbers, for example, one of the nearest stars 
By contrast, there 1s the 


La0007 10 


Sirius, is. 9 & miles away 


electron volt, which has a value of 
erg 

What is probably not so commonly realized is that 
the 500-mw single boiler-turbine-generator unit mvolves 
that am 


astrophysicists and the 


quantities numenecal value rival those of the 
specialists atomic pliysics 
Phe heat input per day to a 500-mw boiler is on the order 
Btu \t the 
boiler feedwater and steam may be measured im fractional 
per billion, or 10 imtellectual 


curiosity and without any physical meaning, the ratio of 


of ll & 10 other extreme, mpurities im 


parts Purely as an 


these two extreme a OOO-mw umtis x 


10 


quantities m 


field ot 
powe! 


particularly thre 
that the 
mechameal and cle 
One of the 
iS little 
steam plant 


Phere are many. erities 


engineering education, who feel steam 


plant has much less challenge tor 
trical 


rey ited 


enginect than am past Vvears 


irguments of these erities 1s there ered 


tive opportumity im extrapolating a larger 


from a smaller one Enlarge the boiler, turbine, pipimg 


pumps, generator and condenser and that is all there ts 
tort o the 
Had Ste 


Years ayo 


goes 


vel ol 
Proper ted 


un conditions remamed at the Ie forty 


then a SOO-mw umt could be 


merely by enlargement of a oO-mw unit 
It could be 
even be cle sreticd by 


better 


proportionate 


built, it could be operated and might 
i techmictan who lacked the desire to 
Yet who would purchase and 


100) psig, 600 


create anything 


mstall a SOO-mw unit operating at 
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Phe answers that no pubhe utility could afford te am 
stall a unit whose thermal efhicrency 1s so low and cost ot 
operation so high 

What happens when a 


advaneed steam conditions ? 


desiyned tor 
title 


Unit 1s 
Paradoxically, as thr 
both 
and effect, the 
the unit, the greater the diversity mi measurements 


\t the one extreme the coal mput to the 


of this editorial suggests, large 


SIZ ¢ 
nucroscopie micasuremients In 
be measured as a tramload of FO-tom coal cars per hay 
coal, the 
germamium that might be recovered per day trom the ash 


Or take Steam 


\ssuming 20 per cent ash im thi ol 


would be on the order of a tew mullieramis 
flow, the measurement of a flow of 3,700,000 Tb of primar 
hour must be visualized with re to the 


steam per pect 


sumultaneous measurement of steam pert 
per billion 

his great diversity im measured plrysieal quantity 
stems from the combined requirements of large size and 


hiy 


approaching therm upper lit 


advanced steam conditions real Property ot 


metals are thre 


conditions, and therefore extreme preeaution 


taken not to exceed these lint One wav of exeremsimy 


precaution is through extremely precise measurement 


In somany words, the bower turbine generator 


wit of today and the unit of tomorrow 


the best im accurate measurement and cneimeermg 


knowhow, this sense, the physicist has no monopel 


on large numbers and preeme measurement 


combination of size and advanced steami condition 


offers a challenge to engineering desten that 


net by extrapolation of past practice Phe steam power 
plant of the future will continue to be a phice where prog 


ressis dependent upon enyimecring 
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Fig. 1—Electric generating capability growth 


Hk growth of electric demand in the Detroit Edison 
system, during the past quarter century, has been 
typreal tor large thermal systems on the North 

\inerican Continent. Whereas the demand and system 

capability were approximately 450 mw and S70 mw, 

respectively, im 19338, it is expected that the system de 

mand will be 2040 mw in 1958S with a capability of 5420 

lt the clectme demand continues to grow the 

next 2o years as it has im the 25 years which are now 

lustory, the system demand wall be approxi 
mately 17,200 mw, with an expected system capability of 

This mnpressive demand growth is shown 

graplneally Pig. 1, and illustrates the parallelism be 

tween the growth of the investor-owned clectne generat 
ig owidustry im the United States and that of the 

Detroit Company 

Phe mipact of this growth ts to emphasize the need for 
long range planning that will achieve, annually, the low 
est sstble clectric generation cost Small economies 
ire greatly maguitied by the compounding of unit size 

For example, im the year 1958, the newest generating 

tit, 625,000 kw, im the system will accrue a total sum 

of $240,000 in the course of a year, a saving of O.1 


per kwhris achieved. ‘This is equivalent to the carrying 
charges on an mvestment of $1,900,000. In 19S3, a 
saving Ob O per kwhr will amount to approxinately 


$1,060,000 tor a single unit, or an equivalent investment 
of 

It has always been the aim of the electric power in 
dustry to produce and sell clectneity at the lowest pos 
stble cost per Kilowatt hour consistent with reliable sery 


t Vice president in charge of engineering, construction and operation 

Special studies engineer, Planning and Project Engineering Dept 

* Presented before the World Power Conference, Canadian Sectional Meet 
me. Montreal © anada wept 7 


Economic Trends in the Generation of Electric 


The electric generating industry has a reputation for 
holding the line on power costs against increasing fuel, 
labor and capital rises. This reputation owes its being 
to the willingness on the part of the industry to chal- 
lenge the currently best in performance or design. 
Here is a first rate report on how one organization in 
the field makes its challenges. 


By GEORGE A. PORTER} and DICK E. HART} 


The Detroit Edison Company 


ice How well this has been done over these 25 vears can 


quickly be demonstrated by referring to any cost index 
relating commodity and power costs. The compounding 
trend in construction, fuel and labor costs, if not offset 
by bold economies, will result in the same characteristic 
rise im electric energy cost as has been experienced for 
other commodities 

Historic cost trends, when projected into the future, 
iorecast unbelievable cost levels within several decades 
Fuel im 1983 may cost 2.1 times today’s price, or 65 
cents per 10!" Btu: construction costs to reproduce to 
day's $190 per kw power plant may be $510 per kw; and 
labor costs which average $2.84 per hour today may be 
$11.40 per hr. Curves illustrating these cost trends, are 
shown in Fig. 2.) System growth may provide some off 
set of these inflationary trends since the use of progress 
ively larger units in a growing system effect lower con 
struction, operation and fuel costs per unit of generation 
This effect cannot be mainmtaimed indefinitely, however 
Consequently, we have reached a point in time when 
greater economy im construction methods, improved 
utilization of fuel, and careful assignment of operating 
labor 1s of paramount importance if this tremendous 
cost momentum is to be retarded 

Phe purpose of this paper will be two-fold. — First, 
there will be a discussion of economic studies which have 
provided immediate reductions in the construction, fuel 
and labor components of generating costs and, conse 
quently, have been applied to the most recent capacity 
additions at our River Rouge and St. Clair Power 
Plants. Second, economic studies will be discussed 
which are in the category of future development, since 
either the art of power generation has not progressed to 
the point of practical utilization of the systems studied, 
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Fig. 2—Projected cost trends for investment labor and fuel for the 
Detroit Edison Co. 
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Fig. 3—Projected use factor for turbine generator operating with single 
boiler 


Energy in the Detroit Edison System 


or the econonne factors are not sufficiently powerful to 
justify the present adoption of the systems 


ECONOMIC STUDIES AFFECTING RECENT CAPACITY 


Economy of Larger Unit Size. It is well established 
that size increments in generating equipment are gener 
ally obtained at cost increments considerably lower than 
the equipment base cost. A recent comparison of costs 
for the four-unit St. Clair Plant completed in 1954 with a 
completed three-unit plant at the River Rouge site will 
illustrate the major effect of large unit design companies 

If the St. Clair unit size, 156,250 kw, and steam con 
ditions, psig 1000. F 1000. F 
peated at the River Rouge Plant considerable additional 
investment cost would have resulted Phe cost of the 
four-umit: St. Clair Plant (660 mw) escalated to April 
19S, the completion date for the River Rouge three-unit 
plant, would have been $1S0.00 per kw Phe cost of the 
River Rouge Plant (S75 mw), however, was $135. per 
kw. This difference in first cost results primarily from 

(a Cost reduction attributable to unit size effect 

$35 per kw 
b Cost reduction attributable to more economical 
design $12 per kw. 
Reduction in plant cost resulting from larger generat 


reheat, were re 


ing units can be readily appreciated by noting its effect 
upon the main power station building cost. This is 
graphically illustrated by the fact that the River Rouge 
turbine room is only S per cent larger in volume than St 
Clair, but the capacity housed at River Rouge has in 
creased by 33 per cent. Other cost factors such as site 


development, coal handling, engineering and = design, 
miscellaneous buildings, and dock costs do not increase 


directly with size 
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Although cost reductions attributable to desigm con 
cepts developed at predecessor plants when apphed to a 
new plant are not stimulated by size alone, such econ 
omies, When apphled, are emphasized by virtue of larger 
size. Numerous design savings were made at our River 
Rouge Plant as a result of design expenence gamed trom 
the preceding plant, St. Clair. The 


cording to major plant cost categories were 


suvings mide ac 


Main Power Station Building 
Ehinination of sub-basement, metal walls 
replacing brick walls, higher stressed 
building steel, lighting, ete G00 000 
VWiscellaneous Station Building 
Reduction im warehousing, Sereen house 


superstructure, 000 


Boiler Plant equipment 
Constant speed instead of variable speed 
fans, foreign manulacturer’s pipe, im 


creased velocities pipe, OOO 


Coal Handling System 
Use of mobile equipment mstead ot 


tronary Conveyor OOO 
lurbine-generator Plant 
Water treatment O00 
Station Transmission 
Air-cooled rather 
former 


than om-cooled tran 


100 000 
Total design economy 300,000 
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Mik | OMPARKISON AM CONDIEITIO IN TERM 
260.000 KW UNTI 


in) mini 
it | heat Kel at Reheat 
wo O00 S218 0000 S470 000 
TO OO) "y oo 
ooo) 8686 OOO 000 
f m il tt 
ooo TO 000 70 000 ooo 
0 0 
fhe River Rouge Plant, therciore, will cost some SLO 
to S12 per kw Ie than the St. Clair Plant because ol 
econonnes brought about by design changes Phe con 


iderably lower coal handling mvestment re sulted from 
horter distance for stocking and reeclaming with greater 
use of mobile coal moving velnicles Phese economies 
repre ent better than o per cent of the tot il plant Cost Oi 
t Chair i reproduced today Since thermal economies 
ipparently are meres ingly difficult to justily, 
program of continued design surveillance for juture 
plant should produce significant economies 

Hlowevel through largeness cannot be 
idopted without proper consideration of the disadvan 
taves Which are mherent in largeness I hie operating dis 
can be reduced to ¢ misiderations, 
tome uch economme evaluation is not too 

In determining unit size, consideration should be given 
to the relationship between new unit siz ind the system 
capacity and spriming reserve requirement examina 
tion or the proportional size of previous units on the Th 
trent 
vhen a new. larger size has been introduced, at has gen 


tem over the past ve irs indicated that, 


erally been between LO per cent md lo per cent of the 


term demand Phe River Rouge No. 1, 260 mw unit, 
vas about LO per cent of the system demand im 156, the 
ear ol its austallation, and bor most of its life wall not be 


larger than the spimmimg reserve required tor weather 
forecasting error 

Phe question ol idditional carrving charges that may 
be meurred with the larger size due to the greater length 
of time required tor system load growth to utilize the 
full capacity of the unit was also considered It 1s 
difficult to obtain a definite answer to this question, sine 
the timing of new units does not depend entirely upon 
load vrowth, but involves other factors such as 
hanee time, provision for untoreseet growth, possible 
margins for rebuilding old plants, power available tor 
purchase from mterconnecttons, and others \ theo 
retical study on the assumption of steady umiorm 
growth with units of the proper size comming m just as 
needed indicates a possible saving ol approximately 1.9 
percent of the annual carrying harges on the larger unit 
Phis, however, ts a small amount im terms ol the other 
vestinent CCOMOTIES ¢ ited, and can be overcome by stag 
very construction im an mterconnect d pool 

It might be inferred that a larger unit would require 
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somewhat more system reserve to provide against 1ts 
outage than would be required for a smaller unit. While 
this is the case for isolated systems, it 1s of less impor 
tance when the system is part of a large power pool 
Normally, reserve is considered im terms oi a percentage 
of system load. In determining the reserve required 
such factors as maintenance, summer peaks and diversity 
may be mportant considerations. No additional im 
vestment is, therefore, anticipated jor the larger unit m 
relationship to system reserve over the long run 

\nother factor that must be considered 1s the adverse 
egect that larger units might have on the transmis 
sion system Phis concerns possible excess transmission 
costs, heavy concentration of loading at) transmission 
terminal stations and inerease in short circuit duty re 
quiring larger circuit breakers or meats ior moderating 
this cilect Phese anticipated problems have been ei 
fectively solved by the careful coordination of line sizes, 
the number of lines per generator section, ind by disper 
sion of the line terminations among st veral stations 
Csenerator sections tied together at the plant through re 
actors have also aided as a solution to the transmusstot 
problems No disproportionate effect, thereiore, 1m 
transmission cost was encountered with the larger unit 

Phe conclusion reached, therefore, is that there ts ap 
preciable economy installation cost attributable to 
sive which is not offset by other considerations Units 
as large as 340 mw gross are being installed im the Detroit 
Edison system and still larger units are being proposed 
by equipment manulacturers It may be that units as 
large as SOO mw will be advantageous 11 the Detrort 
Edison system by 1965, particularly 1 suc h size mereases 
result in construction cost approd hing the IS 
per cent achieved at the River Rouge Power Plant, 
although present trends mdicate that above the 500 mw 
unit size, the reduction in installed cost per kw will ch 


minish considerably 


Economy of Improved Steam Pressure and Temperature 


Carnot, many years ago, established the fact that with 
the relatively tixed level of the ambient at any parti ulat 
location, the most effective mprovement to the evele ¢i 
ficieney for thermal plants is brought about by mereasing 
the evele primary temperature This incentive has led 
to the well established trend of OO F imerease every tour lo 
five years primary steam temperature and appears to 
provide a realists extrapolation to the future assuming 
metallurgical advances are continued, With each mayor 
yenerating addition to our system, efforts have been made 
to establish the most economical set of primary steam 
conditions and this invariably has resulted in an improve 


ment Over previous Ler ration 


II COST COMPARISON FOR INCREASING 
PEMPERATURE TO 1050 F FROM 1000 F REFERENCE CON DEPLION 


100 PSIG 1 Oooo F REHEAT KW 
Investment 
Increment 
enerater send 


000 


steam generator 
mind 


Condenser 14.000 
Heaters | through 7 oe 
Total direct Sit ut 
General ttems mcluding escalatior titerest te 
su usu 
Potal increment investment S557 
Annual savings in fuel and pumping power S 31.450 
Return on increment investment ‘i 
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In an effort to determine the optimum steam pressure 
and temperature jor the mitial two-unit installation at 
our River Rouge Power Plant, the steam conditions de 
seribed in Table I were considered. Each of these con 
ditions was compared to LSOO psig 1000 FF 1000 F re 
heat which were adopted at the predecessor plant, St 
Clair Phe St. Clair Power Plant, placed in operation in 
1904, was the first plant in our Company to ineorporat 
reheat, which, as in other utilities, was readily justified 

The net fuel savings for the higher steam temperatures 
and pressures do not provide a high return on the re 
quired increment ivestment in any case, and particu 
larly for the two cases at ISOO psig for which the return 
is less than 12.0 per cent, the required return to meet the 
carrying charges on plant equipment with an economic 
hie of 30 vears. Although the return for the 2000. psig 
conditions was not overly attractive, it was decided to 
make an advance in steam conditions in view of prob 
able higher fuel costs than assumed in the study and the 
desire to make a progressive step in power plant design 
Conseque ntly, psig L050. L000 F reheat was 
selected \ reheat temperature of 1000 F rather than 
1000 F owas used, expecting that the higher temperature 
would involve metallurgical problems which might result 
Wm mereased mamtenanee costs with no proportionate 
vain 

\ later review of costs related to a 2400 psig throttle 
pressure proved that the 400 psig mercuse mi pressure oO 
lered sufficient fuel economy to provide a 17.0 per cent 
return on increment investment This was attributable 
to more tavorable mvestment costs \s a result 2400 
psig has been adopted vor the third unit at River Rouge 
Which went mto operation this Spring, and tor Units 
Nos. and Gat St. Clair, scheduled Operation 1999 
and L960, res pectlive ly 

ina! peated studies of reheat temperatures equal to su 
perheater outlet temperatures fail to show sullicient 
CCOMOMY Fable provides an explanation the poor 
economy im reheat temperatures which equal primary 
temperatures 

The specific investment im turbine-generator and 
steam-generator are disproportionately high when com 
pared with the thermal economy provided Phas, un 
doubtedly, results from the inereased use of austenite 
materials at the 1050 F reheat temperature in the steam 
generator, the more involved reheat turbine structure and 
More EXpensiVve m itermals im reheat turbine inlet valves 
ind inlet bowl 

\ number « 


other power companies have employed 
reheat temperatures equal to superheater outlet te Mipera 
tures for suberitical imstallations Justification may 


possibly have been made on basis o higher uel cost or 


PABLE CONT OMPARISON OF TURBINE TYPI Ob MEW 
CAPABILITY 


Investment Difference 
Cre Cre 
Compound Compound Compound 
Flow Flow Flow 
CCD! COSI rcTi 
lurbine penerator 000 S17 OOH 
team penerator 0 S215 000 S215 000 
heater im 0 S57 000 £57 000 
Burlding O00 S47 
lotal plant compared to S408 OOO Sil) O00 
Heat rate diflerer ipitalized 
Investment adjuster heat rate S108 000 Ooo 000 
Net investment a¢ ted for heat 
ite. compared to CCD I “ ooo 
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Fig. 4—Gas-air circuit diagram, River Rouge 3 


cost trends, vyreater use ractors, the desire to continually 


prove the cifliereney veneration, of other tactors 


which vary bet veen power systems 


Value of Heat Rate Improvement 


Phe most erttical im any cconomne study mvolving 
thermal muprovement is a realistic assivinent ob an 
equivalent, umieorm annual saving provided by | Btu 
per kwhr wnprovement plant heat rat Phe compu 
tation of this unit of fuel saving involves a carerul pro 
jection the a plait use jactor and b) cost 
trend Phe plant use factor, although estimated trom 
the history of previous units, must be related to a future 
system condition, which will show less rapid reduction 
in system heat rate than im the past, and to future re 
SCT VE poles \lso, nuclear plants, Which may have a 
very lov energy cost and, thererore, receive preferential 
loading, may have an muiportant mifluence m future unit 
loadimy \ projected Use Factor Curve which attempt: 
to anticipate such circumstances is shown an Pig. 
average use raetor, derived srom this curve, os 
ipproxmmately fo percent. Since the plant use factor ha 
cdeet mb studies mivolving 
thermal anprovements cor cossil tuel plants, great) care 
should be exercised mits determination 

One dnportant sactor, oten overlooked, 1m 
the equivalent, suel saving resulting irom a ther 
mal ceonomy is the Hue of money Obviously, 
savings made carly im the economic ile ob a prece of equip 
ment are more valuable than savings made at a later 
date, and aay be simply illustrated by the mereased 
earming power of the earlier savings on the money market 
Furthermore, the use factor of a unit m our thermal sy 
tem tends to decrease with umt age resultaig ma lower 
generation base on which to make saviiys as the unit be 
comes older his dimimushing saving together wath the 
tune-value money best accommodated by the 


method of “present-worth’ of all annual saving 


Economic Selection of Generating Unit Type 


Single -shait generating units are lower price than 
two-shart, cross-compound generating unit COLSE 
quently, in sizes up to 200 mw the single shait, or tan 
dem-compound units, ar erally an cconomne selection 
for exhaust pressures oF of Hy or higher. liowever, 
geographical areas where condensmyg water 1: 
sufficiently cool to produce pressures Of to 1.0 hiy 
absolute at the turbine exhaust flange over considerable 
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periods in an operating year, the exhaust annulus of the 
last stage wheels on 3600 rpm tandem-compound units ts 
insuflicient to accommodate the large volumetric flows 
without abnormal last-stage energy losses The |S0O 
rpm, multiple-exhaust, 1-p turbine on cross-compound 
units will improve the turbine-generator heat rate by ap 
proximately 120 Btu per kwhr tor units of 260 mw ca 
pacity 

In an effort to determine the most economical generat 
ing unit type tor our River Rouge Plant, three turbine 
types were studied (a) eross-compound double flow (b 
a similar type cross-compound unit but with single flow 
exhaust (ec) tandem-compound triple flow exhaust. The 
cross compound single flow unit was a new development 
at the time of the study, beimg recommended tor con 
sideration on the basis that it offered a price comparable 
to the single shaft unit and a heat rate which was slightly 
better Pable IL] shows the cost relationship between 
the three typ 

Phe cost items Shown in the above tabulation reflect 
the basic difference m= turbine price, the added cost ol 
team venerators for the units having higher steam rates, 
the added cost of auxiliaries resulting from the higher 
team rates and the effect of the turbine generator cinen 
ions on the size of the turbine room. Since the steam 
rate differences were im the order of 2 per cent, a question 
irase as to the real prie differences that would be at 
tached to such small changes. Care:ul were 
made, however, and the cost data shown represent: the 
price differences provided by equipment manulacturers 

Lhe study indicated that the appreciably better heat 
rate with associated fuel savings for the cross-compound 
double flow unit completely offset its higher mvestment 
cost. “Phe rather large capitalized fuel saving is attribut 
able to the low exhaust losses of an |TSOO-rpim last-stage 
blading when operating at exhaust flange pressures be 
tween O.5 in. and Hy absolute 

\nother mbherent aly intage attached to the cross 
compound units that the s600-rpm generator ts approxt 
mately 50 to GO per cent of the rating of the generator 
emiployed by the tandem compound unit This 
permits conventional hydrogen cooling on the cross 
compound unit and also reduces the size of the 3600 rp 
field, precluding the possible operating hazards of larger 


sizes 


Fig. 5—Model of series air preheater arrangement 


Concurrent with our study on turbine-generator type, 
one large manufacturer and several utilities conducted 
similar studies. From these studies it can be concluded 
that for turbine-generator units above 200 mw in rating 
and operating below 1.5in. Hg absolute at the turbine ex 
haust flange, the cross-compound double-flow unit ts the 
most economical turbine type. 


Reduced Steam-generator Exit Gas Temperature Studies 


The second major thermal loss in the conventional 
power generation cycle burning fossil fuels is the sensible 
heat loss in the products of combustion entering the 
steam-generator stack. The reduction of the exit gas 
temperature, and as a direct result the thermal loss, 1s 
limited, for coal-fired steam-generators, by the suliur 
and moisture content of the coal. Practical design has 
restricted the miniunum full-load, exit-gas temperature 
toa range of 250 F to 500 F depending on the analysis of 
the coal 
such as corrosion, air heater plugging and flue dust re 
moval difficulties. One approach to reduced thermal 
loss is to divide the air-heating surface mto two parts, 
placing the normal surface ahead of the flue dust collec 
tor and additional surface following the flue dust collec 


Phis restriction arises from operating problems 


tor 

In the course of a study on such a series air-preheater 
arrangement it was determined that (a) gas ata tempera 
ture approximately 235 F is probably the most corrosive; 
therefore, corrosion should not increase appreciably with 
a further reduction in temperature; (b) corrosion and 
air heater plugging should decrease with decreased dust 
loading for a fuel of a given sulfur content Based on 
these determinations, a study was conducted using a 
series air-preheater arrangement which would result im a 
200 F full load, exit-gas temperature 

Operating conditions, developed at the outset of the 
study, required that the design should provide 


(1) The hot-gas air preheater should operate im a 
temperature range to preclude or minimize plug 
ging and the temperature should be conservative 
for flue-dust collector design 

(2) The cold-gas air preheater should be arranged to 
permit frequent removal from service for wash 
ing, and the outage should not affect steam 
generator availability or capacity 

(3) A reasonable steam-generator efficiency should be 
maintained during cold-gas air preheater out 


ages 


A gas-air circuit diagram for River Rouge No. 3 steam 
generator is Shown in Fig. 4. A view of a model showing 
the physical arrangement of the air preheaters and asso 
ciated duct work ts given in Fig. 5 

Phe study indicated that a steam generator efficiency 
improvement of approximately | per cent was possi 
ble. Considering fan power requirements and other op 
erating costs, the $70,000 net annual fuel saving, resulting 
from the lower-exit gas temperature, provided an at 
tractive return on the required investment. Considera 
tions, intangible to cost assignment but appearing favor 
able, were (a) the arrangement represented a major tor 
ward step in steam-generation efficiency ; (b) continuity 
of service might even be improved over the conventional 


air preheater arrangement since the hot-gas air-preheater 
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would operate in an apparently trouble-free tempera 
ture range and the cold-gas air preheater could be re 
moved from service without adversely affecting availa 
bility or capacity, and; (ce) the flue dust collector would 
operate at a temperature which would minimize corrosion 
and flue-dust removal problems. These factors led to 
the installation of the series air-preheater arrangement 
tor Unit No. Sat the River Rouge Plant. 


ECONOMY STUDIES FOR FUTURE IMPROVEMEN1 


Feedwater Cycle Improvement. The literature show 
Ing approximate miprovement for the regenerative feed 
water cycle for total feedwater temperature rise, number 
of tecdwater heaters, distribution of feedwater heaters, 
ete, is quite voluminous. However, evele improvements 
in the amounts of 0.25 to 0.50 per cent often can be dis 
covered by careful cycle computation Phe imeentive to 
make such small miprovements stems from the fact that 
a 0.25 per cent improvement in evele efficiency will jus 
tiv an investment of S1OO,000 for a unit of 525 mw ca 
pacity 

Computation of numerous feedwater evele arrange 
ments are not only tedious, but require extended caleu 
lation time With the pressure of more miperative engi 
neering work oftentimes these apparently unimportant, 
but rewarding, studies must be set aside. In an attempt 
to foreshorten computation time in such studies, but not 
sucrificing accuracy, a digital computer was emploved as 
early as 1954 by our engineering groups. 

Phe use of the digital computer 1s contemplated tor all 
future station evele work which requires more than 15 
repetitive heat balances. Since computer programs have 
been deve loped for several of our latest units, future cy 
cles, i not changed radically, can be analyzed by small 
changes im programming, and, therefore, provide con 
siderable economy im computation time. Concurrently 
with this expheit programming of individual units we 
have been conducting a study wich may produce a so 
called “generalized” program. Such a program, when 
will again greatly foreshorten evcle computa 
tion time and should be of use to other utilities 


Advanced Pressure and Temperatures 


We are now in the process of completing a thorough 
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. 6—Incremental investment for advanced steam conditions 325,000- 
kw turbine generator 


Fig 
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study of a supereritical steam pressure evele employing 
5900 psig- 1050 F-1000 F reheat. Previously, a rather 
brief study was conducted in the Spring of 1956, which 
led to the general conclusion that the supercritical pres 
sure cycle was not economical for generation im our svs 
tem. Incremental investments referred to 21000 psig 
1000 F-11000 F reheat for a $25 mw umt were developed 


as 


Steam-yenerator 525,000 
Purbine-generator 10.000 
Fecdwater heaters 193 000 
Punips 2,000 
Demuneralizer 100,000 
Piping 100, O00 

Potal direct cost 000 
Indirect cost 00-000 

Potal cost 4133, OOO 
Reduced costs tor condenser, canals 

ash and dratt equipment 8 325,000 
Net mecrement mvestment 000 


Phe miprovement in plant heat rate was approximately 
percent which provides only suthcient tuel saving to 
justly approximately $1,100,000 of the imeremental 
vestinent Phis, obviously, is only 50 per cent of the 
actual meremental mvestment Shown 

\lso, there are distinet design and operating problem 
associated with supereritical pressure Supercritical 
pressure, if ¢ xploited to the fullest, must be used im con 
junction with relatively high steam) temperature hie 
significant merease im steam temperature bemy caiploved 
In most supereritical pressure eveles requires a caretul 
evaluation of metallurgical problems im pipimg, valve 
steam-yenerator, turbine spindle and turbine casing 
Phere are numerous equipment developmental problem 
as well 

Phe onee-through steam -generator im large capacity 
rating require s considerable deve ntal work rather 
elaborate water makeup preparation systems and con 
tinuous condensate purification is required: 
team pipes and control valves are required creating im 
creasing flexibility problems; and preeautions must: be 
taken at the condenser to msure no mleakave of cireu 
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7—Total incremental investment in advanced steam conditions 


(study base-2400 psig-1050-1000 F) 


Fig 
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lating water imto the condensate circuit. These problems, 
tovether with misuthcrent cconomie justification serve as 
i deterrent to the supereritical pressure cycle tor genera 
trom our system 
However, trend stuche ire made regularly to deter 
nine which of the more advanced pressure and tempera 
ture condition how the yvreatest promise Of 
justification \Ithough survey studies of this type do 
net consider specific mvestment details, careiul deter 
mination of thermal ceonomy coupled with probable long 
range fuel cost and an average use factor provide suth 
cient mformation, when expressed in the form of capital 
ived fuel saving, to madicate the more favorable advanced 
team conditions 
Phe meremental mvestment which can be supported by 
the fuel ittributable to the thermal economy ot 
iivanced steam conditions is referred to as “justified m 
estinent Phese justified mvestments for three pos 
ible lony-ranve fuel cost trends are shown in Fig. 6 It as 
obvious from these trends and Pig. 7, that the justified 
mVestment by no means meets the actual mvestment 
required Phe turbine venerator alone absorbs a consid 
erable portion of the justified mvestment, and conse 
quently, the required imvestment lor steam-generator 
pipiig, muscellancous equipment wall exceed the mvest 
tent pustitied 
It our conclusion that the supercritical pressure 
evele with its ligher steam: temperatures, even though 
fording thermal cconomues of 2 to d per cent, is not now 
in economieal venture and, i adopted, must be entered 
inte on the basis of developmental generation with the 
hope of coonomieal generation the future Lhe mest 
meentive appears to be a radical reduetion im 
eqtipmient cost Which can only be brought about by a 
design or matertals “break through’ on the part 


of the tanulacturer 


Feasibility Study of a Secondary Heat Transport Medium 
for the Double Reheat Cycle 


With the advent of the supereritical pressure evele, 
double reheat became an attractive evele addition. But 
reheater system: pressure drop and the mereased mvest 
ment ain reheat mtereept and stop valves were significant 
It was proposed that the use of a liquid metal as a heat 
transport tor double reheat systems might over 
come these disadvantage Design and expermnental 
data accumulated up to January 1956, the date of the 
tudy completion, maieated that the use of liquid metal 
would be practical a double reheat) plant Phe ad 


tages aeerumig (rom: systems usmg a liquid metal are 


Reduction of steam pressure drop im the reheat 
vstem and a resulting thermodyianne 

Reduction m cost ol reheat steam 

Removalol either or both intercept and stop valve 


from the te Hiperatire re heat lines 


\ schemiuatie flow diagram of the evele employing liquid 
metal as shown om Pig. Careful consideration wa 

ven te the design of a workable liquid metal system, 
mid at was felt that the system evolved wa practy il 
ating attention 


cam of the double-reheat) sy 


tem utilizing a liquid metal as a heat transport medium 
was 1.2 per cent when compared to the conventional 
double-reheat system This thermal saving did not re 
sult in sufficient annual return to justify the investment 
in the liquid metal system. However, economies such 
as ferritic instead of austenitic materials in the liquid 
metal system, the combined use of a common liquid metal 
system for several units and a reduction im liquid metal 
price, all of which appear possible, would result im an im 
proved return 

\lthough elimination of all valves im the steam reheat 
system was impossible for the system studied, further re 
duction in stored steam volumes may be achieved which 
could eliminate all valves in the reheat steam lines. This 
reduction in valve investment together with the higher 
long-range fuel costs im localities other than the Detroit 
Edison system might possibly justify the adoption of the 


liquid metals 


Air-Steam Binary Cycle Generating Plant 


Qur surveys of the air-steam binary evyele made use 0} 
a supercharged boiler, a gas-turbine compressor-genera 
tor wnt and a condensing steam turbine generator \ 
schematic diagram 1s shown in Fig. 9 Phe gas turbine 
Operates on the Opell evele; that 1s, air is taken trom 
the ambient and exit gases are exhausted to the ambient 
\ir is compressed to approximately 6 atmospheres and 
passed toa supercharged boiler. Fuel is used to produc: 


combustion gases for the gas turbine and sutlicrent steam 

for the steam-turbine-generator The gas turbine ex 

haust gases are directed through the steam-generator 

economizer and then through a stack gas cooler which, 1m 

effect, replaces a feedwater heater. For an air-steam bi 

nary evele with a gross cvele output of 150,000 kw ap 


proximate Iv lo per cent of the total output, or 22 500 kw, 
gas turbine-generator 


ire generated by the 

Since thermal eflicieney of a evele with a fixed heat 
sik with an mereased te mperature entermyg thre 
prune mover, a combined evele ethereney mprovement ts 
expected since the gas turbine mlet temperature approxi 
tates 1500 F instead of the conventional steam evel 
temperature of 1050 

\Ithough a thermal improvement of 7.0 per cent is an 
ticipated, there is certam ce velopmental work needed 
before this evele will be practical. First, larger gas tur 
bine sizes must be developed to accompany the larger 
sive Steam turbine -generator units now bemg installed im 
the major svstems im the United States Units of 525,000 
kw being installed in steam plants now, i replaced by the 
ur-steam binary evele, would require a gas turbine gen 
erator of OO,000 kw rating 
turbine development this would require two, 25,000-k« 


In the light of present gas 


vas turbine generator units, although it 1s understood 
wits aS large as 60 mw are bemg designed, and a 10 
Second, it wall be 


necessary to develop a coal burning gas turbine im order 


mw umt is bemg built present 


to provide universal application of the binary evel 
Much developmental work is still needed to periect a 
satistactory coal-fired gas turbine 

However, the 7.0 per cent evele ethicreney prove 
ment, represents a major portion of the possible future 
rams for the steam evele alone over the next 20 veurs 
Starting with a 100 psig, 11 F- L000 150,000 


kwounitan and assuming that steam conditions con 
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tinue to improve at the same rate as in the past, it can be 
predicted that m 19SO, the steam evele would 
rate a 10,000 psig throttle pressure, 1400 F throttle tem 
perature, and two reheats at 1300 F and 1250 F \ssum 
ng a lOOQmw turbine-generator at the future date, 
operating with an optimum feedwater evele, a station 
heat rate of 7700 Btu per kwhr is anticipated. This rep 


resents only a ten per cent improvement over the 1958 
evele ethicrency Furthermore, the investment mvolved 
in future supereritical steam plants will be considerable 

It appears, therefore, that the thermal improvement 
provided by the binary air-steam evele represents a sig 
mificant advance over the steam evele by itself and war 
rants careful study of cycle development and practical 
coal-fired gas-turbine development 


Conclusion 


It does not appeal possible to merease steam evecle el} 
ficrencies so as to realize in the future the great gaims 
which have been made in the past 25 vears. However, 
mgenuity of the engineer and thermodynamncist m_ the 
past few vears has resulted in worth while reductions in 
heat rates, some of which have been detailed hereim 
Some possible methods for future improvements which 
appear to have merit were mentioned 

It would seem that any major reductions im cost oO. pro 
ducing a kwhr of clectricity must be obtamed through 
development of a new and less expensive source Ol en 
ergy other than the fossil fuels. While nuclear energy 
offers this long-range promise, it does not appear achies 
able m most areas of the United States in the near future 
In the meantime, every effort must be mobilized to 
rams, however small, that can be economn 


achieve those 
cally justified, to hold the line on power costs in the face ot 
mereasing fuel, labor, and capital costs Thi power i 
dustry has in the past made an enviable record im thi 
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Fig. 8—Flow diagram illustrating liquid metal application to double reheat 
steam cycle 


Fig. 9—Diagram of air-stream binary cycle 


spect and is equalle by and ( by 


Summary 


Phe purpose of this paper is twotold. 
sion of economic studies, which lave Proy red the bass 
for economnes construction, and labor components 
in electric generation costs, 1s presented. Second, eco 
nome studies arc reviewed which are related to tuture cle 
velopment, future im the sense that either the art of 
power generation has not progressed to the pomt of prac 
tical utilization of the systems studied, or the ceononine 
factors are not sulficrent to justity: present adoption 

Kecononne studies which have affected the mstallation 
of recent capacity imelude turbine generator unit size, 
selection of turbime-generator type, higher pre 
sure and temperature, reduced steam generator exit ga 
burlding, 


temperature and mnproved design concept 
piping, coal handling eleetme terminal 
Phe effeet of these economies has been to offset the mith 
tionary trend in fuel, construction and operation, 
this cannot be mamtamed mdefinitely, Consequently, we 
have reached a pomt im time when greater ceonomy im 
construction methods, mproved utilization of and 
carelul assignment of operating labor is of 
this present tremendous cost momentum is to be offset 
Future miprovement studies eneompa the areas ot 
feedwater eveles, Supe renitical pressure and high te 
ture, use of liquid metal as a heat transport median tor 
the double reheat eyele, and the air steam binary evel 
Phese studies madieate that future steam 
ethereney wall not be as great as the gamis made om the 
past twenty-five vear However, the myentuity of thre 
engimeer and the the past lew year 
has resulted im worth while reductions mi heat rate, and at 
iS hoped that such new generating concepts as the au 


team binary evele will provide continued miprovement 


= 
j 
cans ces | t t 4 ‘ 
a ’ 4 | 
| 
q 
ae 
q 
54 
¥ 
3 
ihe 
ae 
wt, 
{ 
| 
37 


Expanded-type body rings. Made from Crane Exelloy 
stainless steel. Provide a hard surface that resists abrasive damage, indentation and 


scoring by foreign matter. Rings are rolled in, can't work loose. Seating wear is 


taken by easy-to-replace bronze disc 


Quality in every detail inside and out. In 
rising and non-rising stem patterns—% to 3 inches 


screwed ends. Working pressures: 200 Ib. steam, 


550° F.; 400 Ib 
and air, 150° F 


a 12% chromium 


adding bulk 


sure steel valves 


non-shock cold water, oil, gas 


4 


Cylindrical body shape. Proved on high-pres- 
Increases body strength without 


Distributes pressure uniformly. Re- 


inforces seating area against distortion and chance 


for leaks 


12% chromium stainless steel seat rings make 
Crane 200-pound bronze gates last longer 


Here is a close-up of Crane quality that 
shows you why these 200-pound bronze 
gate valves perform more dependably 
than ordinary bronze valves, with less 


maintenance, 


kor example, instead of integrally 
cast seats, they have long-wearing 12‘, 
chromium stainless steel body rings. 


Rings are rolled in... can’t work loose in 


CRAN 


PLUMBING 


Since 1855—Crane Co., General Offices: 


PIPE 
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HEATING 


service. This also prevents leakage 
around rings. The quickly replaceable 
bronze disc takes normal seating wear. 

Crane 200-pound bronze valves are 
competitively priced with bronze valves 
which do not have these and other 
important features. Why pay for less 
than Crane offers you? For complete 
facts, see your Crane Representative. 


Write for Circular AD-2285 
Gives complete technical data 
on both rising and non-rising 


stem patterns. 


E VALVES & FITTINGS 


AIR CONDITIONING 
Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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By IGOR J. KARASSIK* 


Worthington Corp. 


The boiler feed pump and its associated equipment 
represent a major operating and maintenance con- 
sideration in today's power plant. Here we run in 
question and answer form a series of clinic sessions 
on various boiler feed pump prob'ems. The replies 
are the work of one of the topmost pump authorities 
information which we hope will 


and give specific 


prove valuable to our readers. 


Steam Power Plant Clinic—Part VII 


Qt ESTION: 


CCHANCOUS PLPINY arranve 
we have purcha ed to 
unit Lhe 
h hr of 320 F feedwater, taking 


Lhe 


gv and the discharge pressure 


eed Pump 


TS0O0 p 


LOO OOO be pumps are di 
OOO 
deacrating heater uction pre 
100) p 
are provided with a balancing 


ded on the choice between returning 


th-off directly to the pump suction 


ill the way to the deacrating 


advantages and disadvantage 
\NSWER 


Whenever 
balancimg device to counteract the axial thrust generated 


multistage pumps are equipped with a 


by a group of single suction impellers all facing im the 


directio1 necessary to 


off mito the 


return the balaneimy 


evele at some pomt where the 
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pressure approximately equivalent to the suctior 


pressure Phus, as vou state, the choice of this pomt ot 


return as to the pump suction itself and to the 


course, the mam advantage ot 
returning the directly to the 
that the line short \s a 


ean be made an integral part of the pump piping, Pig. | 


deaerating heater. Ont 
leak-off 
will be 


suction 1 


Very niatter ol 
and ne wolating valve will be required tor it 

the Chaat the 
feedwater is subject to a definite temperature rise at light 
load this 
to something like deg Fo by means ot 


other hand, it is necessary to consider 


operation Generally, temperature rise 1 


lation bypass Which is made to open automatically when 
ever the feedwater flow through the pump falls to a value 


Which causes the temperature rise through the pump te 


In addition, the balanemy device leal 
it flow 


reach thas figure 
off itselh undergoes a further temperature rise a 


through the balancing device bec of the degradation 
pressure 


Wi Call 


us an idea of the 


cheryy 

tleulations to vive 
0) Jost 


SOME 


otf thas 
ar clop 


orc 


temperature rise Ht the pump 


Fig. 2.—To reduce piping costs leak-off and recirculating lines are some 


times manifolded as here. The manifolding must, however, take place 


after the pressure reducing device and any valves in the recirculation 
< 
Fig. |.—The main advantage of returning a leak-off directly to the pump 


suction is the line is very short ana can be made integral with the piping 


39 


4 
da 
] We are working out th eee f 
ment for § 
OUr 
their su 
ure 
i 2100p 4 
j 
il 
t lunaver of Plannis Harrison DD 
:) 
3 
“4 
‘ 
* 
= 


pressure at rated flow (2100 psig discharge pressure less 
OO psig suction pressure mid af it handles 320 F teed 
water pecific gravity O.40S), the design total head 


vill be SOHO tt \ssuming that the pump has a rise 
toward shut-off of about IS per cent, the tot il head at 
flow wall be close to GOOO tt will be the 


enerey that is destroved im the balanecmy device and the 
rise in deak-off temperature can be determined by reler 
ence to Table ol the Propertu Compressed Liquid 

tquick approximation (and one which wall err on the 


ume that 
above the 


by dividing the 
Btu, 


obtaim thas rise 
ilent 


ite Side) we can 


Ib equn at 


ly the tt 


the additional mse im temperature over ind 


tomperature rise through the pump itsell will be 7.7 des 
| Phe temperature the balaneme device leak-off can 
thererore thr temperature ol the fecdwater at the 


by dee Foal the tempera 
held to 15 dey I 
we leak-olf 1 


through the 


bDalanemey cle 


tire: rise 


returned 


directly to the pump suction, wall max wath the 
omuny feedwater and raise the temperature of the mix 
thine the has been selected fairly close to the 

; rarvin from: the point of view of NPSH conditions, this 

rseool Suction temperature may prove to be dangerous 

3 In addition. transient conditions of sudden load chang 
may reduce the available margin NPSH and the 

installation whieh may be safe under stable condition 

vill become margimal at times of swinging load Cori the 
other hand, returning the leak-off to the deaerating 
heater, where the leat picked up) the pulp proper 


be clits ipated, wall net 


an the balanemy device can 


feedwater at 
teed 


temperature ris ol the 
will also act 


heater durmg load 


only tha 
bout 


beneficrally on the 


thre 


water the 


a a fh conde 
/ the 1] von ( 0 Re 
cover drain Olher than the tra arrangement thal 
ou ri are, Of course, dratned nto the 
\NSWEI 
It preterable to use miyectron water at temperatures 
under 120 F so as to avoid the slight steamimyg at the seal 


which would take plaice a myection temperatures 
thrat Phis steaming 1s 
undesirable partly because of the concern if 
uid partly beeause of the possibility. © 


fivure were used 


its condensation near the pump bearmys 


oper iter 


In addition, pumps arranged tor condensate myection 
ealing generally are not provided with any other cooling 
It the shatt 


breakdown 


s rotating within 
the condensate seal ack 
quately cooled, the heat trom: im ide the pump will travel 
It is true that 
extremely cooled while passing through an 
this additional heat at the 


means that area sleeve 


bushings are not 


through the shalt to the pump bearmys 


the lube 


onl is 
Neverthel 
bearmys may be myurtous to their Inte 


ol cooler 


40 


recommendation, therefore, to return the 
balancing device leak-off to the deaerating heater, even 
though it means some additional expense in piping and 
valving 

Phe manufacturer of the deacrating heater should BY 
given full information as to the amounts and tempera 


tures of this leak-off, so that he may provide tor 1t 1m thre 


heater He will have to decide whether to introduce it 
below the waterline in the storage space or whether to 
bring it in above the water level and provide some sort 


of perforated pipe through which to spray the returis 
into the steam space Phis last arrangement tre 
quently used when returns to the heater are ata much 
higher temperature than that corresponding to thre 
heater pressure It is important to give the heater 
manufacturer both the quantity of leak-off under “new 


pump’ conditions and the estimated flow when the 


pump is worn 
Phi 


pressure on the 


so arranged that the back 


madvert 


should be 
ce Vice 
ised of the 
Pherefore, while this return piping needs to be valved 
of to permit the dismantling of the pump when neces 
sary, any valve interposed between the balanecmyg device 
chamber final should be 


locked im the open 


return line 


balaneimy mav not be 


ently mere over the suction. pressure 


return pomt 
position Thi 


that if this valve is ever 


rehel the 


secure! Operators 
hould be warned to make 


closed during inspection or overhaal, it must be opened 


SUITE 


wain before the pump is allowed to be started up 

In order to reduce piping costs, the leak-off and ree 
sometimes shown on 
manitolding take 
and after any of the 


culating limes are manitolded, as 
hag course, the 
ter the 


s located im the 


place 


niust 


pressure reducing device 


recirculation. line 


little reason to that the 
would exceed this figure ol 
should, directly 


\etually, there 1s expect 
miqection te liperature 


from the 


injection supply is taken, as at 


discharge ol the condensate pumps 


Pwo different svstems are used to dispose of the draims 
the collecting chambers of a pump fitted 
with condensatk ils Phe first, used m your 
case, utilizes traps which dram direc tly to the condenser 
Phe second, collects thre 
tank into which various other drams are 
Phis tank is under atmospheric pressure and, theretore, 
elevation below the pump 


comuny trom 


se 
Storage 


draims im a condensate 


also returned 


must be set at a reasonable 


centerline, so that the static elevation difference will 
overeome friction losses m the dram piping \ pump 
then transfers the condensate drams trom the storaye 


tank ito the condenser 


knowledge, no specific difficulties have taken 


installations 


fo my 


place im where the injection sealing con 


densate 1s except) for an 
isolated ease of trap malfunctionimeg While I 
details on the cause of this malfunctioning, I believe that 


evacuated through traps, 


have no 


maintenance of this equipment should liold such 
occurrences to an should add 
that a minor problem may arise when boiler feed pumps 
are operated during the initial start-up, betore condenser 
rise in the back 


rressure on the seal drains and, unless provision 1s 
| 


proper 


absolute minimum 


This causes a 


vacuum is established 
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to relieve this back pressure, some overflow of injection 
condensate may take place at the seal covers 

There are no major advantages to one system ot 
evacuation over the other and the choice between the 
two ts dictated primarily by personal preference. How 
ever, when the boiler feed pumps are located at the 
lowest plant elevation (as, for instance, in some outdoor 
plants it becomes necessary use traps, simee imsul 
herent elevation difference would exist to drain from the 
collecting chambers to an open tank. I know of one 
exception, where a small sump is provided between the 
three pumps serving the main unit and a vertical sump 
pump is used to transfer the drains into the condenser 

It should be noted that the drains from the e Meeting 
chambers are saturated with air because of the turbulence 
Which exists in the chambers \s a result, it has been 
found necessary ina few mstallations to prov ide breather 
pipes m the drain lines, to avoid the accumulation of air 
pene kets caused by the separation ol the entramed air 


Until these breather pipes were mstalled, the evacuation 


OUESTIO 
Our hig) ( Operate in closed 
thre uction o through eral closed 
heater hie Nameplate rating indicat 
femiperalure o Wich Wa Probat The temperature 
expect WHEN these were ordered /n 
ercvice, We have lound out that the temperature at the maxi 
mum turbine capa fy conditions exceeds th nameplate 
rating and reaches G47 | What are the principal factor 
WHICH WOKld determine the maximum suction temperature 
allowable on our boiler feed pumps’ At maximum turbine 
capability, the pressure is 24 psig lhe pump 
Proposal curve sho fhat the minimum require’ 
at L350 raled capacity 17 if 
\NSWER 


Pwo separate limitations on te mperatures have to be 
considered in the case of boiler feed pulps Operating im 
a closed evel Phe first is a strictly mechanical limita 
tion and im this particular case need not concern you 
High-pressure boiler feed pumps have been built) for 
operating temperatures m excess of 450 F and Tam cer 
tain that the 17 deg F higher temperature than that 
mdicated on the nameplate will cause no mechanical 
ditheulties 

The second limitation is of a hydraulic nature and 
here again you will find that im your particular case ample 
margin is available This limitation is tied with the 
wWatlability of sutlicient NPSH at the pump suction 
Phe net positive suction head is defined as the energy 
nm tect available over and above the Vapor pressure cor 
responding to the pumping temperature, and it must 
always be equal or greater than the required NPSH 
Phis latter ts a function of the geometry of the first stave 
mupeller, of the capacity handled by the pump and oi 
the operating peed 

Phe required NPSH of 47 ft at a pump flow of 15350 
gpm can be used in establishing maximum permissible 
temperatures. Conversely, it can also be used to deter 
mine the minimum permissible suction pressure for any 


given operating temperature Phe relations to be used 
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of the drains was erratic and some “evelic spillover 
took place at the seal covers each time that a slug of ait 
formed in the drain piping \ small geyser would rise 
from the collecting chamber vents Binlding up of the 
static head in the collecting chamber would then fore 
the slug of air out through the piping and the “yeyser 
would subside. The installation of a breather, or “burp 
pipe ata suitable location eliminated the problem 
entirely 

It is extremely important that the dram 
selected with ample proportions to handle the inereased 
amount of drains which will flow from the collecting 
chambers once the pump has become worn and imternal 
clearances between the sleeves and the breakdown bush 
mgs have imereased \s a rule of thumb, provision 
should be made for a flow of two to two and-a hall time 
the mitial low. Otherwise, the increased friction 
through the drain pipimg will raise the back pressure on 
the chambers and proper evacuation will be unattaim 
able 


for this sort of computation are the following 


Maximum vapor pre 
sure tora given flow 
andl with a given 
pressure 


sta Required 


tion pressure NPSH 
it that flow it threat 
flow 


and lv, 


suction 

pressure tor oa 

given flow and a 

tempera 

ture 

Vapor pre Required 

ure for NPSH 
that tem it that 
perature flow 


In the first relation, once the maximum vapor pressure 
has been established, the maxinum temperature can be 
obtamed trom the Steam 

For aistance, what as the maxinunms temperature the 
pump handles 1550 gpm and the suction pressure is 245 
Converted to pressure units tem 
perature, the as approximately pst thre 
first relation, we establish that the permissible 
vapor pressure will be 245 less 17, o1 psig (equivalent 
to 2127 psia Phis as the vapor pressure of water at 
approximately 59S Foand this as our maximum permit 
sible operating temperature under the conditions we 
have selected While it 1s well above the 347 Fo vou 


mention, and while you wall never cneounter 


i 

% 

i 

i? 

i 

{ 

| 

| 

1 ‘ 

4] 


or a 


ir 


yperating conditions, vou must consider the possibility 


caused by a host ol 


reduced suction pressure 


tanee. transitory reductions im current 


will reduce the discharge pressure ol the con 


cep tle 


lensate pumps and, therefore, feed pump suction 


We 


hould therefore use the second relation to deter- 


WATER REACTORS 


In a direet evele boiling water reactor, water boils im 


the reactor core. forming Saturated steam which flows 


directly te turboane system makes possible a 
relatively simple design with advantages in performance 
uid low cost For most water reactors no 
intermediate heat exchanger is used to transfer heat trom 


such a direct evele 
throttle 1s es 


the coolant te anether medium 


tem, the temy turbine 


it the 
entially the Same as the reactor outlet temperature 

BOR AN the 
from December 1956 untibit was 
reactor designed for 20 t\Iw, was 
i capacity fuel elements made trom 


Phe St 


elements 


most recent of this series, operated 
hut downain June 
used principally 
te test Ingh thern 
of uranium and thorium 
element thr iivantage over mietalln 
that they do not become distorted under intense radia 
tion. and. in the event of a failure of protective cladding 
BOR AN- was oper 
everal ¢ spermmental detective 
fuel claments om the core the 
National Reactor Testing Station under 


ire reactive With water 
ited) Satustactorl with 
Borax facihties were 
operated it the 
dhreetion of Argonne National Laboratory 

\ new 30.000 version of the BORAX tacility 
BOR VX 5.18 planned to imvestigate the pr iwetieability 


nuclear power to superheat reactor produced 


tevin It would make m reactor tests ol the best fucl 
element desien for a full-seale boiling and superheating 
core core then be built and BORAX 
operated as a demonstration reactor to investigate the 
potential advantages of nuclear superheat im lowermy 
power generation cost 


Based on the results of the earher BORAX exper 
we National Laboratory placed im operation 
in late 1056 at Lemont, HL, the Expermental Boiling 
Water Reactor (EF BWR Phe EBWR was designed 


for t\Iw It has beer operated tablv at t\Iw 


number of fuel elements 


without om the 


large wmlerease mower Wa vosstble because tmatur il 
| | 


cireuhaition water i the core proved much vreater 


than beleved po ind because comtrary to expecta 


tiett the reactor operated stably despite the mereased 


cob the reactor core cau ed by lngh power 


\ ool No ember the BW Ik had 


proadueed mere than 27 kilowatt hours ot 
electrical power trom at venerator rated at 

Phe arelitect-cngineerme firm of Sargent & Lundy 


Clieave, tha been awarded a contract to design the 


equipment required tor converting EBWR to ai LOO 


t\lw plant 
core 


enyvimecrs are cle 


Other changes wall melude 


mstalkation of new heat exchanger mid construction ol 


heat removal equipment and mew towel 


coolme 


Exerpts From AEC Twenty-Fifth Semi-Annual Report 


what is the minimum suction pressure lor handling 
at 347 F 
129.5 Or 114.8 psig 

specific gravity 1s and 47 ft corresponds to 


Phe vapor pressure of 347 F 1s 


At this temperature, the 


psi. Therefore, the minimum permissible suction pres 


sure 1s 15 psig 


No additional electrical generating capacity will be 
but the additional heat will provide steam 


provided 
Completion 


for the laboratory's central heating system 


is scheduled for late 1959 


Fast BREEDER REACTORS 


Fast reactors oceupy an important place in nuclear 
power programs because their ability to produce more 
fuel than they consume is potentially important to con 
servation of fissionable material resorces 

The first expermmental fast reactor was the expert 

1 which has been operated 
Pesting Station since [951 


mental Breeder Reactor No 
at the National Reactor 
With its first core, the EBR-1 demonstrated that breed 
ing is feasible in a fast reactor. Operation with its 
second core in 1955 was terminated during an exper 
ment by a power excursion which resulted im partial 
meltdown of the core 

Successiul operation during 15S with a redesigned 
indicated that the excursion was caused in 
structure \fter 


nonrigid 


third Core 
part by an imsuthe ently core 
both 


plans to test 


neid and 


extensive expermnents with 


cores, the Commission plutonium fuel 
elements in EBR-| 

Construction of an additional facility tor testing the 
Reactor 


safety. of fast reactor systems, the Transient 


Pest Facility (PREAT 
National Reaetor Testing Station Lhe 
jective of TREAT is to provide data on the mechanism 
of melting of fuel elements by nuclear heating Initial 
directed toward fast reactor fuel 


was completed in October at the 
primary ob 


experiments will be 
pans 

Phe second major experimental power reactor im the 
Commission's fast reactor program is the Iexperment il 
Breeder Reactor No » a 16,500 net ekw plant Now 
under construction at the National Reactor Testing Sta 
tion \t the end of 1958, construction was lo per cent 


complete Phe reactor is scheduled for dry criticality 
in Mav 1960. Both EBR plants were designed by 
Argonne National Laboratory, which also operated 


\ fuel reprocessing and fabrication facility 1s me luded 
i ino mtegral part ol the mstallation EBR-2 wall be 
States to operate on a 
Phus, for the first 


technical and 


the first reactor 
closed, pyvrometallurgical fuel evel 
Linnie it will be possible to evaluate the 


econonne advantage issociated with pyrometallurgy 


processily of core elements ind their fabrication bv re 
mote handling equipment on the basis of actual operat 

will also demonstrate operation 
sodium components, such as pumps nd 
temper 


CA 
of large-scale 
under pressure 
required for high per 


heat exchangers 
condition comipal ible to those 


formanee, full-scale reactors 
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By Dr. ING. G. NOETZLIN, VDI 
and DIPL. ING. A. ENGL, Marl 


First European Supercritical Power Plant: 
Design and Experience—Part I” 


rie field of steam power engineering the most ad steam flow of 2 mulhon Tb per hr which is extremely lay 
vanced power plants have increased steam tempera compared to German condition It has the advantiace 
tures to oand 1200 F and use austenitic steel of specifically increasing turbine etticrenen Phe size ot 
while raising pressures into the supercritical steam condi SO Mw selected for the Huels unit with 590,000 Tb per ti 
tions of 4280 psi and S000 psi steam flow was the maxunum justifiable tor an overall 
Phe vital data for the first three plants employing su- system capacity of 285 Mw. 
pereritical pressure are shown in Table 1. Several addi Approximately So variations of the stecas 
tional units with primary steam pressures to $400 psi and 
tbove and with temperatures to LILO Fo and higher are 
beng built or planned in the United States. In Ger * Summa 
many, one plant with 5270 psi and is about to be | Brenen, 
started up, another for J2S0 psi and F has been 


LO) ys is] 


dered, The American Eddystone plant is designed for a the Gorman by Dipl. Ing. W. W. Schroedter 


Fig. 1—Heat flow diagram 
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4. 

REHEATER, FIRST STAGE 
REHEATER, SECOND STAGE - 


SS 
i 


ES 


Fig. 2—Benson steam generator for 550,000 Ib per hr, 4260 psig, 1101 F, 
with double reheat 


were thoroughly caleukited to serve as a basis for the 
election ool the results are tabulated im 
Pable tor a pst plant Pheyvy show im addition 
to the merease i primary steam conditions, attention 


Hust be poad te other measures which apphed at proper 


may lower the heat rate at less expense Phi 
that these measures often entail a compheation of the 
plant, must be aceepted for a lighly advanced, base 


power plant 

Phe production cost of power, however, depends not 
only on the heat rate, but to the same degree on the use 
lactor and the mvestment re quirements ol the plant Le 
cause the Huels unt exclusively serves a chemical plant 
operating around the clock, a high use factor was assured. 


The influence of fuel costs and of heat rate therefore pre 
dominates and justifies additional costs for high pressure 
and temperature more easily than it would, for instance, 
fora public utility 

The flow diagram and the finally selected arrangement is 
shown in Fig. 1. Of 575,000 1b per hr of primary steam, 
less than 49 per cent are removed in the main condenser 
and 5 per cent in the condenser of the feed pump turbine 
1 per cent of the steam flow is used for regenerative heat 
ing in the four low pressure feedwater heaters, a deaera 
tor, and the four high pressure feedwater heaters. The 
condenser is designed for 0.355 psia corresponding to ol F 
cooling water. Detailed calculations showed that despite 
aos F yearly mean temperature ol the river water the 
additional capacity available during the winter months 
justified the larger size of the low pressure section of the 
condensing turbine. 

The high pressure feedwater heaters are divided into 
hour parallel circuits Each of the 1700 psi heaters of 
stage IX is followed in the water circuit by a cooler-heater 
Phe four coolers are connected on the steam side to the 
extraction stages VI, VII, VITL or IX The condensate 
of both the low pressure and high pressure stages 1s re 
turned to the circuit by pumps. 


Steam Circuit 


The primary steam piping consists of six parallel lines 
which connect directly to the six outlet headers of the 
steam) generator Phe pipes have 4.77-in. O.D. and a 
wall thickness of O.S66-in. from austenitic piping material 
IN 12 MVS, corresponding to DIN (German Industry 
Standard) grade XSCrNiMoVNb 16 15 (Table IIT) 
Phree pipes each terminate in the two steam stramers 
which are contained in the distributing header ahead ot 
the turbine The first 
valves are the four main stop valves of the topping tur 


Phere are no boiler stop valves 


bine; the primary steam piping is therefore considered a 
part of the steam generator 

Phe J5S0-psi piping system is protected by two satety 
valves in parallel to the topping turbine with the steam 
passing into the [700-psi system Phe safetv valves ot 
the 1700-psi system blow off into the 425-psi system 
which only then following the second stage reheater 
has safety valves connecting to atmosphere Phe ar 
rangement assures that both reheaters are still cooled by 
the full steam flow in case the high pressure safety valves 
yo unto action 

Phe hot reheat lines of the 1700-psi system are also 
made of austenitic steel 12 MVS with and 
03-11. wall thickness. 

Phe steam generator is started up with the water ex 
tending right up to the main valves of the 4250-psi mia 
chine Phe water flows from the distributing header 
through startup pipmg to the startup separator Phe re 
heaters are cooled by 2S.4-psi process steam which enters 
through cooling steam piping ahead of the first stage re 
heater and flews through both stages Phe primary 
startup flow is usually 330,000 1b per hr at 2130 psi, while 
up to 77,000 1b per hr is used tor cooling of reheaters. An 
extraction line connects the startup separator to thie 
steam generator at a mixing header ahead of the austent 
tic superheater surtace avoids having water enter 
the hot austenitic tubing during shutdown 

Phe Benson steam generator, as shown in Fig. 2, 1s 


built as a three-pass umt with open slagging furnace. 
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The unit contains a 25,000 sq ft total of heating surface 
of austenitic material, representing 32 per cent of the total 
heating surface. The heated austenitic have 
O.D. with 0.13S-in. to 0.266-in. wall thickness 
The high pressure made it necessary to change from fer 
ritic to austenitic tubing already at S05 F steam tempera 
metal temperature instead of at 9SS F 


tubes 


ture or 970 F 
steam temperature as Customary in the pressure range ot 
2270 psi to 2550 psi. 

The extension graduation of tubing wall thicknesses 
utilizes the end section of each austenitic heating surface 
to the limit of its allowable strength. The maintenance 
of the calculated temperatures during operation is there 
lore very important. In addition to the standard tem 
perature measurements at the mixing headers and at other 
characteristic points, 2S0 other temperature measuring 
pomts have been provided, some of them on individual 
clements, some on cross-over piping. 

The steam generator has two Injection points: the 
I, still in the ferritic zone but immediately 
ahead of the austenitic surface, and the correcting Injec 
Phe in 
I receives its main impulse from the steam 


Main myection 
tion, Hl, ahead of the final stage superheater. 
jection stage 
temperature following the desuperheater and its correc 
tive unpulse from the injection flow of the second stage 
Phe ce SU} rheater of the second stage is at the same time 
the final steam mixing pot It is an austenitic forging 


and as such sensitive to abrupt temperature changes 
Phe corrective impulse of injection stage [| from the in 
jection flow of stage IT levels the temperature variations 
sufficiently to keep the rate of change to within 5.5 deg 
Phe tinal six steam temperatures show 
to 9 deg. F which is almost 
within the measuring accuracy provided 


While the 
controlled by the fuelsteam ratio together with a quick 


per 
only differences ot deg. F 


primary steam temperature is ultimately 
acting correction by mjection, the final temperature of the 
first stage reheat is to be held constant by heat ex¢ lange 
with the second stage reheat Phe characteristics of the 
first reheater with purely radiant heat absorption and 
that of the second reheater with purely convection sur 
\fter 


passing the first platen section, the high pressure reheat 


laces cilect a transter of heat as a function of load 
steams passed through twelve rotary valves cither to the 
heat exchanger or bypassed directly to the second plate 1 
Phe out 


controlled 


section under control of the final temperature 


let temperature of the second reheater is to be 
| 


by dampers in the gas pass 


Phis in turn also influences 
the absorption of a heating surface im the primary cireuit 
and thereby finally returns fuel input into equilibrium 
with total heat output 

Phe steam generator is equipped with four direct firing 
ind has an open slagging furnace with a 


Phe high 


exit gus te Miperature 


pulverizer 
waistline contraction fecdwater 
tovether 


required the placement of superheater surfaces as part of 


per cent 
temperature with 


the tubing in the slagging furnace, which has a 16-cor 
nered cross-section in order to equalize the absorption 
Puelis myected at eight corners with four burner 
mills 


sa satistauctory fuel distribution also when operat 


mills 


rates 


each and with two upplving cach corner Pha 
mg only with three 


Turbines 


Phe topping turbine for 4260 psig and LILO FB, Fig 
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TABLE | DESIGN DATA FOR THE FIR POWER PLANI 


WITH 


THRE? 
SUPERCRITICAL PRI URI 


Chemical Work Ohio Power Philadelphia 
Huel Co Electric Ce 


Plant No Philo. No y 


Operators 
Plant 


Iwo Shaft 


Date of startup March 1057 
furbine arrangement Single Shaft 
Rated output, Mw 125 
team flow. Ib per he 572 “75 000 
Reheat, psig 1150 1050 1050 
2 Reheat. psig I 77 
Pressure in Condenser 
inch 1oo 
Heater Staye 4 7 
lFeedwater temperature 
degree | 
Heat rate 


2 000) 000 


Btu kwher S500 


16 Mw output is designed as a reaction turbine ina barrel 
type outside casig Phe imside casing and the rotor are 
fabricated from a | > per cent Cr steel Phe only parts ol 
austenitic material are the sleeve on the rotor carrying the 
first ten stages and the first six rings of the high pressure 
seal, the first stationary blade support, the high pressure 
seal with its attachment rings and the four steam imlets 
The austenitic parts are connected with the rotor and the 
casing by radial bolts to permit thermal expansion Phi 
four steam imlet sleeves and the two exhaust openings are 
the only parts which interfere with complete radial syin 
metry 

\n interesting solution was found for the design of the 
topping 

Con 
formed ele 


steam distributor, Big. arranged below the 
inlet outlet 


mdividual spherically 


turbine with twelve and openimy 


nected im series ure 
ments cach of which has one or two pipe mipples rem 
cults. The fitted hall 


evlinder plates welded together and designed to take load 


foreed by COnMeCTIONS are with 
when the mside walls are pressed against them under op 
crating pressure conditions. “Phree primary steam: pipe 
connect to cach of two stramer heads using pressure seal 
Phese and similar spherically formed clements made it 
possible to avoid the much larger wall thicknesses of cu 
tomary header desis 

Phe ol Mw condensing turbine for the high pressure re 
heat steam conditions of psiy md lias been 
built as with a triple 


flow for the 


hour 
steel 
located on either side 
only lat 


a reaction turbine a 
vroup 


exhaust section used 


steam piping, for the valve 
wid tor the millet 
ste 


hell, cach 


leeves of the first ca Wey 
in cooled Phe first two casing 


tor are 
double 


with 


Fig. 3—Topping turbine for 16 Mw, 4260 psig, 1110 F 
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STEAM STRAINER 


1650 


Fig. 4—Primary steam distributing header fabricated with spherically formed elements 


ide and outside shells can expand mdependently of cach 
hell ot the 
per cent Cr Phe 
the 
hell 


other econd casing is made of a 


tecl casting with ibsenee of anim 


tage here produce 
outside 


t temperature stre 
ob the tir 
tee] casting 


hell of the high pressure 


in the turbine t two 
utilize a mortal low alloy 
ternal also suthiees for the 
ection because temperatures are reduced by use of ani 


pulse stage 


Feed Pumps 


Lhe teed 
\ il 


pumps shown in Pig. o have variable 


peed 


crave thet required 


tion with shading pressure operation this considerably 


cline wxthary power requirements at lower loads 


iuse of the shding pressure operation, the high pump 


peed and the comparatively low suction head, the water 


is delivered to the feed pumps by slow speed suction 


Stocckicht years 


Lhe two teed pumps have been designed tor per cent 


pimps coupled to the main pumps by 


boder load and at yrpin have a ¢ ipacity of 000) 


Ib per hr with a head of S820) pst Phey have normal hy 


drauhe thrust balancing protected by a mechameal dis 


enyagement during startup until the speed reaches 10 


Phe usual with individual stages 
bolted together on the outside was 
the Ing 


staves 


pump design 
aband med because ‘> 
in favor of assembling the 


h discharge pressure 


inside a barrel type casing in which the elements 
ire Compressed by the discharge pressurt Only the one 
seal area between casing and cover plate must now hold 


against atmospheric pressure Phe reserve pump ts able 
to start 
Phe feedwater piping was designed as strip- wound pipe 


\n inside pipe from 15 Cr Mo $4 material having only 55 


id take over load within 20 seconds 


per cent of the wall thickness required tor a st madara 
drawn pipe, is wound with several lavers of strips with 
thickness 
only the full axial stress with the wound material carrving 
the balance of the 
type pipe has the 
greater flexibility and therefore may be laid out with com 
Phis tact 1s ot particular idvan 


closely 


Phe inside pipe ts required to take 


tangential stress Phe strip-wound 


idvantage over a standard pipe im 
paratively small radu 


tage for the connections between the irranged 


fecdwater heaters 


Plant Costs 


Phe unit costs of the plant amounted to SLOWS kw 
compared to the a standard plant of same size 
calculated at kwiin 1955 
therefore required to cover an additional expenditure ol 
Phis would be achieved under full load 


costs ol 
SOO lower heat rate 1- 
about SQ00 


use of the plant in 5400 hr per vear, assuming a compara 


tively favorable fuel price of 60¢e per Btu Phe 


plant has in the meantime operated for S000 hr and 
iverage heat of 9170 Btu kwhr during 


the first quarter of 


achheved an rite 


YA 


2 


Fig. 5—Boiler feed pumps for 605,000 Ib per hr, 5830 psig, 5075 rpm. 
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Operating Experience 


Using supercritical pressure has not been a handicap to 
operation. Special problems are caused by the high 
pressure only where large differentials occur in an expan 
sion process, as for instance at the seals of pumps, at the 
throttling locations of injection valves or pressure re 
ducing valves or also at points of leakage. These diffi 
culties can be overcome by proper design and material se 
lection. 

The high temperatures, however, with their require 
ments for austenitic materials do impose various restric 
tions on operation. Limiting in particular the rate ol 
temperature changes during startup and shutdown of in 
dividual sections as well as during malfunctions requires 
well-trained operating personnel and well-functioning 
controls and instruments. Design features which were 
successful for ferritic steel, may not always apply for aus 
tenitic materials. 

In addition to the usual initial difficulties there were 
two occurrences during operation to date, which caused 
extremely disrupting failure. 

Infiltration of sodium hydroxide into the feedwater 
caused by several simultaneous operational mistakes in 
the feedwater treating plant during regeneration of an 
anion filter led to extensive damage in the austenitic sec 
tion of the steam generator by stress corrosion Approx 
mnately 140 ppm of hydroxide were added to the feed 
water while the steam generator was being shutdown 
Only 25 minutes after the contaminated feedwater has 
entered the steam generator as shown by the conductivity 
recorders in the plant, damage to the tubing made it im 
possible to maintain pressure. Several tubes on the two 
sidewalls of second gas pass were torn off and about 100 
other tubes had bad leaks 

The damages had all the characteristics of stress corro 
sion; the cracks usually showing transgranular passes 
with fine feathery type endings (Figs. 6, 7,8, 9, 10) Phi 
failures occurred only where tubes were subject to super 
imposed stresses. Straight tubes without attachments 
were not attacked Most of the cracks in the 1!) ¥-in 
O.D. tubing with 0.15S-in. wall thickness occurred next 
to radial weld seams. ‘The tube sections with welded at 
tachments also showed extensive attack The first 
damage occurred ahead of the first desuperheater moa 
temperature Zon ahead of and up to 7SS I; The con 


The Paley Report in Retrospect For Steel 


How accurately were the authors of the President's 
Materials Poliey Commission report on 
for Freedom, based on 1950 statisties, able to foresee the 


Resources 


present economic and technological position of the steel 
industry?) This question was the basis for a paper 
presented at the annual meeting of the American 
Institute of Mining, Metallurgical, and Petroleum 
Engineers, Feb. 17, in San Francisco by John I). Sul 
livan, technical director of Battelle Mlemorial Institute 

While the PMPC report did not attempt to provide a 
curve showing annual growth for any given imdustry or 
commodity, Sullivan demonstrated that some com 
parison can be drawn between 1950) statistics for thie 
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necting tubes and side walls of the first gas pass immune 
diately following the desuperheater were not attacked ex 
cept where they again achieve fluid temperatures of 770 
EF. Following the more extensively damaged surfaces in 
the range of 770 F to SOS F, the attack frequeney grad 
ually ran out. 

The apparent temperature relation of these damages 
was investigated by tests on a 1760-Ib per hr experimental 
unit designed for 4250 psig and 1110 EF. The solubility 
of sodium hydroxide in steam was found to be a function 
of both pressure and temperature. If the addition of the 
hydroxide exceeds the solubility, the hydroxide precipi 
tates in molten form within a definite temperature range 
and as such acts as the electrolyte required for establish 
ing stress corrosion. The minimum solubility 1s about 
90 deg F to LOS deg F above the saturation temperature 
Investigations of Stvrikovich® have shown the solubility 
to increase again with higher temperatures. In the pres 
ent case, sodium hydroxide did not precipitate in heating 
surfaces with temperatures above S42 F and therefore 
failed to cause damages. 

A second case of damage to an austenitic part of the 
equipment occurred in the austenitic reducing station 
ahead of the 1700-psig back pressure piping. Here the 
energy released by expansion of the steam from 4250 psig 
to back pressure 1s destroyed and used for atomization of 
the injection water required for desuperheating. At 
lower loads poor atomization subjected individual austen 
itic parts alternatively with steam and injection water 
Widespread cracking developed there after only several 
hundred hours of operation due to thermal shock (lig 
11) 


POWER PLANT HUEI 


cation ( Cr Ni Mao \ 


steel andustry and those for 1957 Phe report, issued 
in June 1952, and often referred to a the Paley Report 
projected its predictions to 1975, with no attempt to 


fix the rate of growth and change trom year to year 
in the intervemng period 

Sullivan's analysis of the Paley report im) retrospect 
midicated that on the whole, the peculetions on 


Statistical matters appeal to be realists for thr portion 
of the report dealing with iron and steel Pdicat as, the 
advances predicted in the original report) on iron and 
steel capacity, production, and consumption are yener illy 


on sehedule The Battelle technologist however 
poimts out that at this stage it would appear that techno 
logical advances While beme made, are not all the 


direction predicted 
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PENSTOCKS, GATES, VALVES — OTHER 
STEEL FABRICATIONS FOR 
WATER HANDLING 


Above is a partial list of 


major items. Consult 
Yuba on related 
equipment. 


LOOK WHAT YUBA MAKES 
FOR STEAM POWER PLANTS 


Electric utilities planning construction of a new steam plant 
or expansion of present facilities, look to Yuba as a dependable, 
fully iniegrated source for all the varied equipment shown here. 
And for all the skilled services related to its design, engineering, 
installation or field erection. 

Operating nationwide, the divisions and manufacturing plants 
of Yuba serving the power industry are ideally located to serve 
you better, providing a single-company responsibility so im- 
portant in meeting highest product quality standards and deliv- 
ery requirements — economically. 

Your inquiries on any or all of these products or services will 
receive our prompt and careful attention. 


DIVISIONS AND SUBSIDIARIES SERVING THE 
POWER INDUSTRY: YUBA HEAT TRANSFER DIVI- 
SION, Honesdale, Pa. « ADSCO DIVISION, Buffalo, N.Y. 
“YUBA MANUFACTURING DIVISION, Benicia, Calif. 
SOUTHWEST WELDING & MANUFACTURING DI- 
VISION, Alhambra, Calif.eJUDSON PACIFIC-MURPHY 
DIVISION, Emeryvilie, Calif. « YUBA CONSOLIDATED 
ERECTORS, INC., San Francisco, Calif. 


Plants and Sales Offices 


= YUBA CONSOLIDATED INDUSTRIES, INC. NATIONWIDE 


351 California St., San Francisco, Calif. 
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Abstracts From the Technical Press——Abroad and Domestic 


(Drawn from the Monthly Technical Bulletin, International Combustion, 
Ltd., London, W. C. 1) 


Steam Generation and Power 
Mechanical Handling 


Rubber-Lined Pipe Trims Mainte- 
nance Costs in Ash Handling. L. I: 
Stewart Powe 102 (Nov.) 


Replacement of east iron by rubber 


lined steel pipes for the hydraulic trans 
port of i ind cinders has pro 
longed tor the life of the pipelines two 
lo ten time ind thu prove d economic 
despite the considerably higher capital 


cost 


Investigation of Specific Heat of 
Steam Up to 700 atm. abs. and 700 C. 
M. Vukalovieh, A. E. Sheindlin 
ind Rasskazo\ Te ploener 
(in Russian 
Rasskazov and 
Peploenergetika 
ults of an experi 
mental im vation of the 
heat «ol 


Specie 
tml upereriical re 


article analyzes the resulis in conjune 
tion Wich the te ia obtained, by 
using thre ume od and equip 
ment, in regard t pecitic heat ol 
team under pressures of 550) 700 atm 


Specific Heat of Steam on the Satura- 
tion Curve. \. I Sheindlin, KE. | 
Shpilram and Vo V. Svsehe leplo 


Jul 


i equations 
and experimental data on the calorific 
proper of wat nd steam, the 
method ulation of the 
pectic heat « team on the satura 
tion cul h ke tion is made 
in the temperature range 
ind re red with experi 
Sixteen 


rom est 10 


\ ‘ 


Investigation into the Correlation of 
the Rate of Steam Flow of a Drum 
Type Boiler and the Firing Rate. \ 
Schneider HOS, 10 (Oct 

4 (Gserman 

d out on 

d at 


Measurement 


matural circulation boiler 
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ing, with other boilers, turbines in the 
power station Phe results gave indi 
cations of the influence of: (1) Firing 
rate with and without change of air 
volume to the mills on rate and 


amount of increase or decrease ot 


steam volume, dead times and the 
time required to reach the new steady 
state drum pressure 3) steam 
exit: temperature action of the 
spray desuperheater cooling 
Phas latier 


a paramount influence on the increase 


SVstem on 
steam volume yvstem ha 


or decrease of steam volume and 


makes of vol 


total 


possible sudden change 
ume ol up to lo ob thre 


change 


Analysis of the Steam Turbine Reheat 
Cycle. ] K Salisbury Tran 
AS. 1958, 80 (Nov.) 1620-42 
Phe analysis 1s based on a new con 
cept of the reheat evele, viz the ul 
perposttion of a high-pressure, high 


temperature turbine, reheater and 


feedwater heater on oa low pre lire 
high temperature regenerative evel 

stem Phe gain due to reheat is ce 
fined as the fractional decrease in heat 
rate resulting from adding the reheat 


portion 


Permissible Rates of Heating and 
Cooling of Thick Walled Tubes. (; 
(aras Wilt. V.G.B. No. 56. 1958 
(et (1n German) 

equation ure developed for caleu 
lating the permissible rate of tempera 
ture change of thick walled tubes dur 
ing sudden and gradual heating and 
cooling These demonstrate the pre 


donunant effect of wall thiekne 


Pressure Vessels and the Problem of 

Brittle Fracture. Harr Vet 
allureia., 5B ONG i 

Research on this problem and the 

tate of knowledye ire oh 

ed \lthough the pre 


not fully understood it is possible t 


as stall 


make of what can and 


What should not be done desiun 


appreciation 


manufacture and use o 


A Preview of Tomorrows Boilers. 
Ik. M. Powell and Argersinger 
Ver G58, 80 (No 

ind supereritical 

boiler circulation 
boilers for sul nd 


ure, boiler control 


~CEnéo) 
OIL BURNERS 


haue these 


7 ADVANTAGES 


They may be installed in practically aD 
types of pulverized coal burners, with 
these seven important advantages: 


@ They worm up ccld furnaces 
They ignite pulverized coal—safely 


They assure continuous operation 
in case coal system fails 


They provide efficient and safe 
operation on bank and at low loads 


They respond almost instantly to 
sudden load changes 


They permit cperation with oil or 
coal— whichever is available and 
lowest in cost per BTU. 


All capacities of steam, air or me- 
chanical-atomizing types are inter. 
changeable 


The foregoing are only a few of the reasons 
why Enco oil-burners have been bought 
by a long list of leading industrial firms. 
Details cf how Enco oil-burners can be 
cdapted to your present pulverized coal 
burners will be gladly supplied — without 
obligation. Write The Engineer Company. 
75 West St., New York, N. Y. 


as 


Combination coal 
and oil burner 


(Steam or air 
atomizing 


Combination coal and oil burner 
(Mechanical atomizing type) 


ne 
eee 
| 
abs. and ai temperaur 
( 
Nov. 8) 30:33 
] | 
4 Russian 
| 
ref | | 
| (Enco Burners) 
ps 


controlled circulation and typical in 


tallations are discussed. [tis thought 
that boilers rated at S500 kib h at 
psi and a 1050) 1050/1050 F and 
0 MW turbovenerators wall be the 


Modern Steam Generator Designs. 
Ro Wilson Vech. Ing 145s, BO 

tructural design trends, pulverized 
coal tired designs, cyclone furnace de 


ivns, pressurized furnaces, universal 


pressure boiler desivt ind steam pur 


it ire: discussed It is belreved that 
no major changes im design wall be 
come apparent m the next 15 to 20 
eur but that more boilers wall be 
equipped with evelone tired and pre 

unized furnaces operating at super 


eritieal pressure 


Trends in Present Day Boiler Design. 
80 iS SI 


vatural, forced and dual circulation 


for lurve ol 


designs with single and twin furnace 
tunvent and welded tin tube walls and 
combined vas steam ire 
cussed A proposed desien for a re 
heat unit rated at klb hoat 


culation and twin furnaces wath dif 
ferential tiring and heat release rate > 
entional 


fonly 30 


toe times higher than con 
units would require a space 


LOOT. 


Design Requirements for Steam Gen- 

eration with High Cost Fuels. CI 

Hlawle lune 80 

thought that mayor changes im 

design are unlike but that consider 


thle pregere can be made by more at 


tention to detaal Destens for mults 


fuel firing, furnace and superheater de 


and arrangement ur preheater 


destyn and protection, reduction of 


power requirements by use 
of pressurized turnaces and automaty 


control tems are discussed 


Steam Generators for Multiple Fuel 
Firing. Funl Combustion 
15S, 30 (Oct) 
Designs of boilers for the pulp and 
paper mdustry able to burn bark, coal, 
as and olin any combination are ce 


eribed Lhe unit from to 


HOO hat pressure 


uy to 
hood oand 


psi 
and temperatures up to 
have combustion controls to take ac 
count ob the 
Where bark tsa high prop. 
total fuel, the tl ish 1 


dust 


irtabl uppl of bark 
ot the 
collected in 
epurator and the coarse frac 
tion, generally high in combustibles, ts 
reimjyected while the tine are at 


charged 


50 


Calculation of the Wall Thickness of 
Superheater Tubes. K Becker” /n 
10 (Cdct t11-16 (in Ger- 
Mian) 

\ method tor the determination of 
the wall thickness of the tubes of vari 
ous superheater sections and the selec 


tion of the most economical steel 1s de 


eribed, which is partly based on cal 


culations and partly on graphs. . In 


this way accurate data are obtained in 


i fraction of the time require pre 


Fuel Firing 


The Selection and Use of Additives in 
Oil-Fired Boilers. I). Jarvis 
Inst. Fuel 31 (Nov 
Formation of deposits on high and 
low temperature surfaces of coal and 
ed and the at 
tempts of reducing deposit formation 


onl tired boilers 1s discu 


adding various ad 


Solid additives in 


and corrosion by 
ditives reviewed 
jected into the combustion chamber 
frequently cause rapid fouling of the 
uperheater and the deposits can only 
be removed by off load cleaning \m 
moma is useful in reducing air heater 
corrosion, but forms deposits lable to 
cause clogging and dithicult to remove 
Phe results obtained with other addi 
tives have not vet been conclusive 


several other possibilities for reducing 


SOLUTION OF HYDRAZINE 


Oxygen- 
e Scavenger 
e for 
e Boiler Water 


e Treatment 


CHEMICAL CO.. INC. 
136 Liberty St., New York 6, N.Y. : 


Midwestern Representative: 
J. H. DeLamar & Son, Inc. 
4529 No. Kedzie Avenue 
Chicago 25, Ill. 


Ask for pamphlet BW 


fouling and corrosion, now under in- 


vestigation, are discussed 


Does Higher Fuel Efficiency Increase 
Corrosion? N 
Techn. 1958, 3 (Nov.) 555-56 

An additive called 
sion controller for fuel oils is described 
which is a colloidal suspension contain 


Seel\ Corrosion 


corre 


ing chemically pure calcium hydroxide 


and zine oxide stablized with inor 
ganic calcium and other compounds 
This additive is easily dispersed in the 
than dolo 


powde I 


fuel and thus more active 
other additives in 


The additive forms with vana 


mite oF 
form 

dium in the oil calcium ortho 
Being colloidal 
abrasion 


vanadate 
with am. p. of 2600 
the additive does not cause 
orerosion. The additive not only pre 
vents corrosion by vanadium, but also 
neutralizes some of the SQ, formed, 
due to its content of an inhibitor of sul 
furic acid formation, and it promotes 
the formation of a protective inert 
laver on internal surfaces About | 
val of additive to 20 tons of residual 


fuel oilis required 


Mineralogical and Physico-Chemical 
Investigations of Oil Slag. IH! Kirsch 
and W. Pruss Witt. No. 56 
(Oet.) (in German 
Phe first part presents the results o1 
mineralogical studies of the deposits m 
oil-tired boilers 


economizer and air preheater 


furnace, superheater 
the sex 
ond part the corrosive effect of liquid 
and the third 


the reactions between V.0, and var 


oil slag on refractories 


ious additives, especially dolomite and 
coal ash at temperatures up to 1200 ¢ 
It is suggested that combined tiring ot 
msiderably alle 
viate deposit formation and slagging 


difficulties, 


coal and ol would 


Furnaces and Combustion 


A Method of Studying the Influence of 
Flame Characteristics on Heat Trans- 
ferin Furnaces. \. M. Godridge, G 
Thurlow and J. Wallis Inst 
Fuel 1958, 31 (Nov 

\n apparatus is described in which 
a small flame is burned inside a verti 
eal, evlindrical, insulated combustion 
diam and results are 
sof the heat flow 


chamber of 5-1n 
yivenol measurement 
through the furnace walls, tempera 
ture, gas analysis and radiation chat 
acteristics of the flame The expert 
ments were carried out with town gas 
and methane. The interplay of emts 
sivity and temperature, and radiation 
and convection 1s discussed 


From authors’ abstract. 


A Study of Heat Exchange Which 
Takes Place in Vertical Cyclone Com- 
bustion Chambers. |. L. Marshak 
Teploenergetika 1958, 5 (Nov.) 20-25 


in Russian) 
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Results of investigations into heat 
exchange in vertical cyclone furnaces 
when burning different coals are pre 
sented. A formula is given for deter 
mining the average value of heat flow 
and the temperature of the gases 

From author's abstract in [english 


Aerodynamics of Vertical Combustion 
Chamber with High Degree of Slag 
Recovery. J. Kuvaey Teploen 
ervelika 195s, Nov.) 25-33 in 
Russian 

\erodynamic peculiarities of the 
combustion chamber designed by the 
All Union Thermal Institute are con 
sidered in connection with various 
burners supplied and for different rates 
of air suppl 

From author's abstract English, 


Water-Side 
Treatment 


Corrosion and Water 


The Effect of Surface Active Agents on 
the Formation of Boiler Scale. (. HI 
Ireland. Corros and Contr 
1958S. 5 (Oct 97 - 

Phe mechanism of scale formation 1s 
described and the of various 
agents in forming a mobile sludge dis 
cussed \ new surface active ayent 

sSellord FW has been discovered 
which 1s a neutral salt of an inorgani 
sulfomie acid, causing particles in the 
suspension to repel each other and to 
remain suspended. This salt is non 
corrosive, non-volatile, and non-toxt 
heat stable and chemically inert and 
does not cause foaming or priming 
Caletum carbonate forms very thin 
lavers of scale if this agent is present, 
which break away easily and are re 
moved by blow-down or swept out 
during shutdown. Thisagent may also 
be combined with an anti-foaming 
avyent, with hydrazine or with am 
monta and neutralizing amines to pre 
vent corrosion. Small quantities of 
this agent added to river or sewage 
water will prevent deposit formation 


Complete Demineralisation Plant 
Circuits. Hertwig. Techn. Uberu 
1958, 10 (Oct (in German) 


Circuits for and 5 bed de 
mineralizers, circular and ring ew 
cuits, their special features and field of 


application are desc ribed, 


The Properties of Anion Exchangers. 


Leiche Tech) l 1958, 10 
(Oct (in German 

The composition and activity of an 
ion exchange resins and their functions 


in feedwater treatment are discussed 


Gas-Side Corrosion and Deposits 


High and Low Temperature Corro- 
sions in Boiler Plants. WW. Gums 
Witt. Ne 1195S) (Oct 


(in Germar 
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CONCENTROL 


PROVIDES 
LOW COST, EFFECTIVE CONTROL 
of FOAM and BOILER WATER CARRY-OVER 


BEFORE: 


| 4 solutions in glass test 
€ 


cylinder 


PROVED 
IN THE LAB: 


AFTER: 

Same solution after addition 
of 12 ppm of Bird-Archet 
Concentrol antifoam 


PROVED 
IN THE FIELD: 


Concentrol ¢liminates foaming, maintains 
dissolved solids of 10,000 ppm with alkalinity 
in excess of 2,000 ppm in East Texas refinery 


one 


fa : Concentrol reduces blowdown rate from 15% 
<i =~) to 5%, keeps steam quality high in paper mill 
using highly alkaline makeup water. 


Concentrol ¢liminates boiler carry-over 
caused by high alkalinity for an automobile 


radiator manufacturer using a carbonate water 
that is Zeolite softened. 


Concentrol is available in liquid, powder or briquette forms. Fast 
acting and resistant to hydrolysis or breakdown under normal boiler 


temperatures and pressures, it can be fed either continuously or in slug 
to boilers. Many plants get the advantages of positive foam control plus 
boiler water sludge conditioning by using Concentrol in combination 


with organic sludge conditioning agents 


Let a Bird-Archer Water Treatment Engineer prove what Concentrol can do in your plant. 
Bird-Archer is always as near as your phone. 


BIRD-ARCHER 


WATER TREATING CONSULTANTS 
The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 


New York, Chicago 
The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco * Offices in Canada and Mexico 
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KNOW YOUR FUEL COSTS 


day...per boiler 


with an AUTOMATIC RICHARDSON H-39 
COAL SCALE 


Coal is money, money that you are burning. And it’s vitally im- 
portant to your balance sheet to know at all times how much 


of it is going where, how fast 


With an Automatic Richardson H-39 Coal Scale you know. It’s the 
superior method of checking boiler and furnace effic iency through 


records of coal consumption over a set period of time. 


A product of the world’s foremost manufacturer of automatic 
weighing and proportioning equipment, the Richardson H-39 


@ records the total weight of all coal consumed and the 


amount consumed by each boiler. 


@ has extra large (24° x 24”) inlet, prevents coal “arching”. 


@ minimizes condensation with exhaust vents at each end. 


@ is available in two capacities, 20 and 40 tons per hour. 
Write today for Richardson Bulletin 0352A for engineering de- 
tails and S-58 for complete specifications on the cost saving and 
budget control features of the H-39 coal scale. 


Richardson Scales conform to U. S$. Weights 
and Measures H-44 for your protection 


MATERIALS HANDLING BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY e« CLIFTON, NEW JERSEY 
Sales and Service Branches in Principal Cities 
Also manufactured in Europe to U.S. standards 


litera 


A broad review of the latest 
ture on this subject 1s presented under 
the main headings of causes of corro 
sion and prevention of corrosion, In 
the first part fuel properties and com 
position, combustion conditions and 
processes in and beneath the slag laver 
are discussed. In the second part fuel 
selection and preparation, improve 
ment of combustion conditions, possi 
bilities of varying the wall tempera 
ture, additives, chemical binding of 
sulfuric acid, neutralization of sur 
faces, material selection and coatings 


are discussed 


State of the Mineralogical Investiga- 
tions into the Causes of Fouling of 
Heating Surfaces. H. Kirsh, M. | 
Mackowsky and I. M. Obelode-Don 
hoff Witt. V.G.B. No. ot. 1958 (Oct 

320-9 (in German) 

Phe investigations carried out on 
coal and coal minerals and their be 
havior at high temperatures and high 
rates ol rise of temperature, on de 
posits and slags were made by means 
of light) electron microscop 


N-ravs, differential thermoanalvsis 
chemical studies and lately also by in 
frared spectrography. The results are 


set out in diagrams and tables and 1] 
lustrated by black and white and col 
ored photographs. Fouling is caused 


mainly by particles in which coal and 


mineral are intimately mixed and 
the detailed study of deposits has 
shown which of the minerals in the 
coal contribute most to deposit forma 
tien \dvice on avoiding or reducing 
deposit formation cannot be given vet 


Air Pollution from Tall Chimneys. 
W. Strauss and G. Woodhouse Brit 


(wen 3 No 
\ series of nomoyraphs ts presented 
to facihtate the estimation of maxi 


mum ground-level concentration 
ases or airborne particulate matter 
under varving chimne ind wind con 
dition The nom h ire based 
on the work of Bosanque ind 
worket ind their use ts explaines 


Model Checks Collector Design. 
Moore and Knecht lect 
World 1958S, 150 (Nov 78. 82 

Phe design of a combined mechan 


cal dust eparator ind electt tuts 


preciptator and the connecting duct 
fora 2500 h boiler with a tue ga 

olume of eu. it. min. at 
has been checked b 174 
model with tetrachloride ind 
threads mounted on probe 
studi revealed the imp ‘ 
hock losses caused | discontinurts 

thin the boundary of the is fl 
these induce excessive turbulence ane 
Increase pressure droy Phe collector 
iste have a ren il etherene 
per cent 
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Automatic Washing Cuts Air Pre- 
heater Cleaning Problems. W. C 
Ames. Power 1958, 102 (Nov.) 110 
11 

At Linden power station the hort 
zontal rotary air preheaters are 
washed when not in service, by spray 
ing high velocity filtered water (ISO 
F, 200 psi) from both ends into the 
rotor elements. The time required for 
washing depends on the state of foul 
ing and is continued until a certain 
pH is reached in the outflowing water 
Washing is done when the pressure 
drop across the air side has reached a 
predete rouned value 


State of Development and Develop- 
ment Tendencies of Steam-Heated 
High Pressure Feedwater Preheaters. 
H Kerwat Witt GB No. Oo 
LOSS (Oct 58-63 German) 
Various designs of preheaters are 
deseribed and some recently developed 


design details pointed out 


Steam or Air: Which Costs More for 
Boiler Cleaning? | Schuelet 
Power 1958, 102 Nov 06-7 
POO. POR 

Phe effectiven ind cost of steam 
and air operated oot blowers are dis 
cussed. It is caleulated that the rela 
tive enery cost or team 1s 
times vreater than fo It 
stated that ; blowing, Ss more el 
fective because more 


ually 


Power Generation and Power Plant 


A Look at the Future in Power Sta- 
tion Design. Ii Kren 
Thi nd equipment 
tution quired a1 “hand 40 
tim msidered Phe size. ot 
power stator vill probabl reach 
6.000 b with 1000 
turbine ind boilers which hi: fut 
naces with combu 1 ) ure ol 
posi h hould be 
of tind 
adequate 
the lugh 


an the 


laborator | nsidered 
Some Comments on _ Supercritical 


Pressure Plants in America. | k 
Finmiccome / Worle 130 
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Keep the ‘eyes’ of 
your boilers safe 


... to protect life and property 


leak-tight 
shatter - proof service 


It’s false economy to “scrimp” on water 

gages. These vital basic checks on water 

levels should be of highest quality, assuring 
: continuous clear reading, and safety for 
New Reliance Mica- | A f 
Shek workers and equipment . . . A few hints 
Gage Insert for worth considering: 
steam pressures to 
1500 psi. Rigid wide 
body; improved 
Reliance finger-type 
clamping principle. . Insist on frequent inspections and mainte- 

nance to prevent trouble. 


1. See that you have gage inserts on all boilers 
and supplementary vessels corresponding 
with the design pressure. 


Keep spare inserts and replacement parts on 
hand for prompt use when needed. (Many 
plants use spare inserts when necessary to 
keep gages in continuous service make 
repairs when convenient.) 


Reliance, oldest manufacturer specializing 
in boiler safety equipment, makes water 
gage components for all pressures, any visi- 
bility range. Also direct-to-drum assemblies. 
Extra strength — a generous margin of 
Reliance PRISMAT safety — is built into all Reliance products. 
IC Gage Insert When you write, please mention your 


shows sharp black working pressure, 
white contrast be- 


eee a The Reliance Gauge Column Co. 
aed 5902 Carnegie Avenue Cleveland 3, Ohio 


pressures to 350 psi. 


> 
| 4 Ga e i 
= 
4 
3. 
| 
pressure ima emiperature Cnvisayes 
proviston of clectre transmission 
el ire: discussed Phe position of 
nuclear power veneration and other 
| 
hic ious American installation 
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Highest Standard in Boiler 
and Pressure Tubing 


Every length of Standard Boiler and 

Pressure Tubing is tested at pressures 

far beyond code requirements and 

can be readily bent or otherwise 
fabricated. 


NOW Standard’s electric weld boiler tubing is available in much 
heavier wall thickness than has heretofore been produced. Thus, this 
extremely uniform tube can be used for still higher pressures. 

Wall thicknesses up to .220” minimum wall in 2” outside diameter 
and smaller can be supplied. This will permit allowable pressures well 
above 2,500 lbs. for tubes expended into headers or drums or for 
tubes absorbing heat in water tube units. Larger diameters can be 
supplied up to .280" minimum wall. 

‘The smooth surface and uniform wall help to reduce thermal 
stresses and permit better control of rolling tubes into headers or drums. 

No where will you find any more modern 


and complete facilities for precision manu- FREE 
facture and inspection of Boiler and Pres- 8-page folder on 
sure Tubing than you'll find at Standard. all Standard prod- 
Kor complete information on all ucts. Write address 
@ 


Standard products and services send for below. 
free 8-page folder today. _} 


STANDARD 


THE STANDARD TUBE COMPANY and MICHIGAN STEEL TUBE PRODUCTS DIVISION 
24400 Plymouth Road + Detroit 39, Michigan 


thing ar Welded carbon steel me tnical e Boller and Heat Erchenger 
rn e Spe ‘ eel 7 Sere oD fo 


these American stations, a consider 
able saving in capital costs per kw in 
stalled and in operating costs is ob 
tained. It is argued that Great 
Britain cannot afford to neglect the 
supercritical evcle when ordering new 


units 


Power Generation in a Binary Power 
Station. K. Vordermayer 
1958, 10 (Nov.) 508-10 (in German) 
Phe advantages of a power station 
consisting of a high pressure steam 
topping turbine and a low pressure 
ammonia vapor turbine are set out 
Phe rich ammonia solution would be 
evaporated and heated in stages by 
steam extracted from the high pressure 
turbine and after passing the low pres 
sure turbine absorbed by a degasilied 
weak solution. The calculations show 
that a thermal efficiency of 50 per cent 
could be obtained in such a process 
which would be particularly imterest 
ing for a nuclear power station operat 
ing at moderately high temperatures 


Starting Experience with a 150 MW 
Unit Installation. Prokopenko 
G. E. Krushel and V. A. Krvyzhanoy 
sky COMBUSTION 30 Oct.) 

Russian investigations carried out 
on atwo-boiler 150 MW turboygenera 
tor unit into reducing the starting up 
time are described aresult, start 
ing up times from cold were reduced 
from an aver: of 39h to 2 h, al 
thouvh in this latter case tinal steam 
pressure and temperature were 
reached only after 25 h Phe recom 
mended starting procedure is outlined 


Proposed 1500 MW Coal-Fired 
Power Station at Drakelow. Anon 
engineer 1958, 206 (Oct. 31) 699 

The C.E.G.B. have applied for per 
mission to build a 1500 MW. Power 
Station al Drakelow, to be known as 
station Drakelow has a 
capacity of 240 MW and “B° of 480 
MW when completed Phe size of the 
units to be installed in “‘C" station ha 
not vet been determined 


Ideal Site Reduces Plant Costs. |! 
M. Sommerticld and R. M. Mullen 
Pwr. king LQ58, 62 (Oct Q5-6 

Phe Indian River power plant con 
tains two units, each consisting of a 
puly rized coal-fired boiler rated at 
625 hat ISSO psi and L005 1005 
Fanda75 MW turbogenerator 
uperheater and reheater tubes are m 
talled and facilitate cleanin, 
cas recireulation 1s by damper « mtrol 


Phe thermal efficiency ts 90"; 


The Age of Giants. \non 
\ and Engr 1958, 67 


\é 


The bach eround de vel pment of to 


r venerating sets 1s revie wed 
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and mention is made of the 500 MW 
cross-compound machines to be in 
stalled in the Lakeview station, On 
tario. Steam conditions will be 2500 
ps1, 1000 F 1000 Phe turbogen 
erator set will consist of an h.p. and 
ip. turbine coupled to a 150 MW gen 
erator and will run at 3600 rpm; the 
other line comprises a second 1.p. tur 
bine and two-double flow Lp. turbines 
coupled to a 150 MW generator and 
will run at ISQO0 rpm. The generators 
are hydrogen-cooled, generating at 
S kv, 0.85 pA The first set 1s due 
to be commissioned in 1961 

From Digest 195S, 10 
(Nov. 22) 3145 


Instruments and Controls 


Electronically Operated Power-Sta- 
tion Instrumentation and Control. 
R. Putman Trans. Soc. Inst 
Techn. 1958, 10 (Sept.) 106-16 

After reviewing brietly the disadvan 
tages of pneumatic telemetering sys 
tems, the paper describes the various 
tvpes ol electrical telemetering de 
vices and electromic controllers avail 
able and discusses their application in 
the industry Phe advantages of the 
electrical medium in the presentation 
and recording of information fed to 
control room are summarized and the 
experiences during the installation 
of electronic equipment are discussed 

From Pigest 1958, 10 
(Nov. 22) 3154 


New Electrical Instruments for Super- 
vision and Control of Operations. C 
Frohlich knergie @ Technik 1958, 10 
(Oet Ll (in Gserman 

The instrument ce veloped by As 
kania for the measurement and control 
of pressure, temperature and levels are 
deseribed Phev are characterized by 
a very low time constant (0.1 sec.) 
and can be used in various combina 
tions Dampers and ilves are ac 


tuated by Ferraris motors 


Data Logging in Power Stations. C 
H. Copley and W. A. Corkill. 
lime 134 (Nov. 20) 771-4 
Data logging equipment can be used 
to replace recorders, to actuate alarms 


and to calculate eflictencies which can 


be recorded on standard log sheet \ 
mobile logger could be used to make 
periodic visits to stations and collect 
data from speemied point Phe infor 
mation can also be put on punched 
ecards or tape lor use im computer 


A Boiler Efficiency Computer. Anon 


Slean yoy 28 No D2 

NAL collaboration with 
Elliott) Br Ltd, have designed an 
inalog computer for making calcula 
tion boiler ita central 
office trom readin transmitted from 
the miler plant undergoiny test 
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STANDARDIZE ON SUPER #3000 


Dovt put up with other mortars which may fail if “pushed” 


too hard. As a general purpose bonding and) patching 


mortar, SEPER 43000 is your best insurance buy! 


SOL THERN CU TILEPY Reports that all of its plants have 
standardized on Super it wherever a refractory 
mortar is required. Applications include: repair of batlles: 
tangential tubes; repair of eroded refractory surfaces: dust 


collectors. 


sure® 
monTar 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


124 WALL ST. & NEW YORK 5, N. Y. 


if 

| 
¢ 

REFRACTORY & INSULATION CORP.| 

an 


Take a tip from your family’s 
dependence on “nature’s most 
nearly perfect food’’. Coal 

is nature’s most nearly 

: Ay perfect fuel. It’s here in 
-. abundance for ages to 

" come, a dependably low- 
cost and most efficient source of 
“go power’’! It’s convenient too 
—right on Industry’s doorstep. 


IMINOUS rQ EVER PU 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., Phone: LExington 9-0400 
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‘LEEDS NORTHRUP 


Instruments Automatic Controls « Furnaces 
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: 1200 Temperatures entrusted to two L&N data systems! M. 
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tv These Green Aerodyne Dust Collectors 
really do their jobs. Might save you a 
considerable sum, too. We'd be happy 
to show you how. 


THE GREEN FUEL ECONOMIZER CO., INC. BEACON 3, NEW YORK 
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BUTTERFLY VALVE FACT FILE 


jobs valve should 


The three functions of a valve are these... equal efficiency, and in many cases, the in- 


1...to provide free flow when open, stallation of two valves in series has become 
2...to control flow in intermediate positions, an expensive and awkward compromise. Let’s 
3...to shut off completely when closed. see how butterfly valves (as built by Henry 
Not all valves can do ail these tasks with Pratt) meet the three vital essentials: 


' 
' 

FREE FLOW WHEN OPEN EFFECTIVE FLOW CONTROL | TIGHT CLOSURE 
Alensshaped, streamlined valve Flow characteristics of a butter- _ losing smoothly into the seat, 
disc offers the least possible re- ! fly valve are similar to those of ' the disc squeezes into the rub- 

sistance to flow. Actual head | 2 V-port plug valve, but with : ber to obtain clo ure. Heavy 
only 's the head lossinthe open ! rubber seat minimizes wear, as- 

loss factor (K) ina fully opened! 
position. Butterfly valves have {suring continued tight shutoff; 

low pressure valve is equal to 4 4 minimum to maximum con- ! corrosion resistant disc edge 
0.263, or only 60‘, of the loss trollable flow ratio (rangeabil means valve will operate easily 
through a 45° pipe elbow. ity) of 25 to 1. even after being closed for years. 


4 


Henry Pratt Low Pressure Rubber Seat Butterfiy Valves are 
suitable for operating temperatures ranging from —20 F. to 
190°F., and shutoff pressures ranging from vacuum to 50. psi 


HENRY RUBBER SEAT 


Dutterfly Valves 


If you would like more technical data on butterfly valves, write for 
the Henry Pratt Manual of Rubber Seat Butterfly Valves, B-2-D. 


HENRY PRATT COMPANY, 2222 S. HALSTED ST., CHICAGO 8, ILL. * REPRESENTATIVES IN PRINCIPAL CITIES 
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HAYS 
BTU 


METER 


FOR MEASUREMENT OF 
Hot water boilers 
Cooling towers 


© Power applications 


HEAT TRANSFER IN 
Refrigerating systems 
Chemical processing 


Now a single recorder can provide data e 
on BTU, flow, and differential tem- 
perature, plus BTU totalization. This € 
new unit incorporates components 


proven in hundreds of applications. Its t 
operation is indicated in the diagram < 
below ‘I 


lement. Another similar element meas- 


ures liquid temperature leaving the ex- 


hanger. A Hays model 245 flow trans- 


mitter measures liquid flow through 


he process. These variables are re- 


‘orded, retransmitted and multiplied. 


‘he product is then transmitted to a 


The temperature of the liquid as it BTU receiver which records rate of 


enters the heat exchanger is measured 
by a platinum resistance temperature 


RESISTANCE 

' TEMPERATURE 
DETECTORS 


| 
| HEAT 
XCHANGER 


The features of the new Ha 


e Only one unit for recording BTU, differ- 
ential temperature, fluid flow and total- 
izing BTU 

e Increased accuracy. No loss by transmis- 
sion between recorders 

Accuracy specifications include: 

Differential temperature: within + 0.5% 
chart calibration 

Flow: within 0.25 maximum trans- 


mitter differential 

BTU Record: slightly over 1% over en- 
tire range of Delta T at 70° to 100% 
of fluid flow 


Model 913 BTU Meters can be adapted 
to any 20° F minimum to 180° F 
maximum fluid temperature differential 
span on operating temperatures of from 
82° F to 500° F forthe stated accuracies. 
Gireater temperature difference spans 
ean be handled with corresponding 
change in accuracies. Standard models 
have been developed for chilled or hot 
water. Modifications permit use with 
other fluids 

A new bulletin, 58-B913, contains 
compl te information of the new Hays 
BTU meter. Write for your copy today. 
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OUTLET 


BTU gain or loss, and to an integrator 
totalizing BTU's gained or lost. 


RECORDER 


DIFF. 
RECVR GRATOR 


ys BTU Meter include: 


Easy to install 

Accurate and easy checking of BTU 
record 

Easy to service. All components readily 
accessible 

Fast response due to electronic rebalanc- 
ing of three transmitted signals 

Narrow differential temperature ranges 
available for maximum accuracy and sen- 
Sitivity 

Switches can be added for alarm or 
safety purposes 


THE 
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Valley Camp Coal Co... > a clean welds of unsurpassed mechanical properties. Cham- 
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through 44’ diameter. Only Croloy 
Electrodes are identified with the Croloy imprint on each 
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Presenting new highs in quietness 
and dependable broad efficiency... 


NEW DY NAFOLL teavy-auty FAN 


featuring a perfected airfoil blade design 
sa 


With this new Clarage Ty pe AB Dy nafoil line of superior fan equipment is built in 13 
Fan you get stable high efficiency where it sizes. Classes Il. TIT. and TV construction. 
counts—under actual operating conditions. WRITE FOR CATALOG 859 

Ideally suited to mechanical draft) and which prov ides outlined dimen- Cn RAGE 
heavy-duty applications, such as industrial sions and deseription of new Dynafoil Fans 
processes, conduit type air conditioning. and Clarage Type AF Dynafoil oe y 
tunnel ventilation, this latest in the Clarage Fans. Or contact nearest office. rm." 


Dependable equipment for making air your servant 


Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL PPINCIPAL CITIES e@ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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SHOT C 
SYSTEM 


; and Ab/e to 


TUBULAR AIR HEATERS 


ECONOMIZERS 
HORIZONTAL SUPERHEATERS 


REHEATERS 


Shot cascading over horizontal tubular surfaces and 
through vertical air heater tubes, does an excellent job 


of removing soot and ash deposits from difticult-to-clean 


surfaces and those which foul rapidly. 


Shot Cleaning has proved itself in more than 30 installa- 
tions in the United States and in more than 800 installa- 
tions in Europe. Many installations represent exceptionally 


difficult cleaning problems such as tubular air heaters, 


economizers and superheaters in black liquor fired 


boilers in paper mills. In a large central station, the system 


is now keeping air heaters clean which previously had 


to be water washed approximately every eight months, 


each washing requiring a three day boiler outage. With 
Diamond Shot Cleaning, draft losses are uniformly low 


and water washing has been eliminated entirely. 


Shot is spread by distributors and cascades over tube 


surfaces ricocheting from tube to tube, or from side to 


side of internal surfaces of vertical air heater tubes. 


Much of the ash removed is carried off by flue gas. 


Heavier particles fall into the shot hopper and recirculate 


with the shot until broken fine enough to pass out with 


i 
é 
Write for 


ae Bulletin 2145 on the gases. Shot accumulated in the hopper is lifted 
4 Diamond-Broman Shot Cleaning. pneumatically to the storage area and reused con- 
Diamond gives you better boiler tinuously. Areas which foul rapidly can be kept com- 

cleaning at lower cost. pletely clean by increasing the length of the shot cycle 


(it can be continuous) without disturbing boiler operation, 


WO ad Over a period of years Diamond has conducted extensive 
D research in shot cleaning, as a part of our half century 


policy of providing the best in boiler cleaning. To 


supplement this program, Diamond acquired U.S, 


rights to the Broman-Ekstrom system used in Europe. 
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Still ANOTHER Cottrel/ Advancement By Western Precipitation... 


UNIQUE *FULL-RANGE” RAPPER CONTROL 
PROVIDES ENTIRELY NEW STANDARDS 


OF VER 


With so many variables to be compensated, unusually wide 
adjustability of the Rapper System has iong been a prime 
objective for optimum operating efficiency. But complex fac 
tors have prevented its attainment until development of 
Western Precipitation’s new ‘‘Full Range’’ Rapper Control. 


Above: Inside view showing unitized circuitry 
Left: Unit with dust-tight doors closed 


By simply adjusting a few dials, ‘‘Full Range”’ Control permits 
> FREQUENCY 


from a complete rapping cycle every 50 seconds to one every 
3% hours or any desired cycle in between! 


Other | J wifages. 


Greater Safety: The “Full Range” Control has no 


7 FULL INTENSITY advustmeENT dangerous high voltage circuits to endanger personnel 
from zero to maximum over an unusually wide range! Entire unit is in “low-voltage” category 
‘ 
> ruLL PATTERN ADJUSTMENT All ’Passive"' Design: There are no motors, gears, 
2, 4 or 8 impacts per cycle can be selected, with each cycle or other high maintenance components in the “Full 
varying from light to heavy on successive impacts within the Range” Control. It is completely electronic 


cycle —all automatically controlled to a choice of pre-selected 
operating limits! 


Space-Saving Compactness: The ‘Full Range” 
/ Control requires about half the space of previous designs 
Also is water and dust tight-can be located virtually 


ree. NEW BROCHURE 


which describes and illustrates the new 


anywhere 


Unitized Circuitry: Aj) related parts are unitized 


into separate “cans” for simplified maintenance 


Full Range’ Rapper Control —the latest 


product of Western Precipitation’s pro 


gram of continuous advancement! 


n For quick assistance, call or 
Vv BESTERN wire collect our nearest office 
| 
| BCIPITATION 
| 
COTTRELL Electrical Precipitators CORPORATION 
MULTICLONE Mechanical Collectors 
CMP Combination Units Engineers and Constructors of Equipment tor Collection of Suspended Material trom Gases and Equipment for the Process Industrnes i 
DUALAIRE Jet-Cleaned Filters 
THERM.O-FLEX Hi Temp Filters | LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 - PITTSBURGH 22 + ATLANTA 5 + SAN FRANCISCO 4 
“9 — Representatives in all principal cities 
LIT rocessor® 
HI TURBIANT Heaters | Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 e 


4 
R ‘SATILI 
ping Frequency. _. Rappin 
ILY ADJUST: g Intensity... Rappi 
ABLE 
THE pROBLEM: TING REQUIREMEN 7 
TS 
In the operation of Cottrell precipitators it 1s necessary to 
remove the dust, fume oF fly ash that has collected on the 2 
plates and cause it to be deposited ina noppet for subsequent 
removal from the precipitator- The Rapping System should 
accomplish this removal with minimum disturbance to the _—— | 7 
already collected material (to avoid ve-entrainment) and with | 
maximum cleaning of the plates. =| i) & 
However. collected materials vary widely in their physical | 
characteristics: some are sticky: some agglomerate readily 
and in thick layers without disrupting electrical operation. still = 
others have no tendency whatever to agglomerate. but form @ ~ 
sheet of loose particles on the plate. 
There is "© “typical” dust— "0 fixed set of conditions to be 7 
met. Yet the Rapper System must be readily adaptable to effi- { o ae 
cient dust removal, regardless of dust characteristics! 


